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Sinclair Weeks, Secretary

 NATIONAL BUREAU OF STANDARDS C
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, “ . The National Bureau of S,tanda,rds_

Functious and Activities

The functions of the National Bureau of Standards ere set forth in the Act of Congress,
March 3, 1901, as amended by Congress in Public Law 619, 1950, These include the develop-
ment and maintenance of the national standards of measurement and the provigion of means
and methods for making measurements consistent with these standards; the deicvmination of
physical constants and propertics of materials; the developruent of methods and instruments
- for testing materials, devices, and structures; advisory services to Government Agencies on
Zsciontific and technical problems; invention and development of devices to serve special needs
“of the Government; and the devclopment of siandard practices, codes, and specificutions.
The work includes bagic and applied rescuch, Jdevolopment, engineering, instrnmentation,
testing, evaluation, calibration serviees, and various consultation and inforination services.
A major portion of the Bureau's work is performed for other Governiment Agencies, particularly
the Department of Defense and the Atomic Enemzy Comaission.  The scope of activities is
suggested by the listing of divisions and scetions o the inside of the back cover.

" Publications

The results of the Burean’s waork tuke the forun of either actual equipment and devices or
published papers; these papers appear vither in the Burean’s own series of publications or in the
journals of professional and scientifie socicties.  The Bureau itself publishes three monthly
periodicals, availuble fron the Government Printing Office: The Journal of Research, which
presents complete papers veporting technical investigations; the Techmical News Bulletin, which
presents summary and preliminary reports on work in progress; and Basic Radio Propagation
YreJictions, which provides data for determining the best fregnencies o use for radio communii-
cations throughout the world.  There are also five series of nonperiodieal publications: The
Applicd Mathematics Series, Cireulars, Handbooks, Building Materials and Struciures Keports,
and Miscellaneous Publications.

Tuformation on the Bureau’s publications can be found in NI13S Circulur 460, Publications
of the Nutional Bureav of Standards {$1.25) and its Supplement £$0.75), available from the
Superintendent of Docunients, Go cermment Printing Office, Washington 25, D. C.
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Reprinted with Corrections
November 1960

Pages 9, 12, 18, 20, 29, 30, 35, 51, 61, 69, 80 to 91, 99, 107, 109, 112,
117 to 119, 129, 163, 182 to 185, 187, 190, and 191 of this reprint contain
corrections to the previous (March 1958) reprint. These corrections are
shown by a double dagger. Single asterisks indicate sorrections to the
origingl printing as shown in thc 1958 reprint. These corrections are
shown on pages 39, 49, 105, 157, 183, 187, 190, and 193. On page 114,
table V1.2, column 13; also the first paragraph of text, and the footnote
16 have been corrected.

The corrections on page 99 occur within the two blocks in which the
daggers are placed. The corrections on pages 80 through 91 occur in the
line when the daggers occur in the “number of pitches column,” other~
wise, the correction only pertains to the daggered value. The correction
on page 107 is in the daggered line. The correction on page 109 is
in the daggered parsgraph. On page 112, the formuls in the upper
right-hand corner of figurec V1.2 has been revised to read:

“SH-(0.060 YPT+0.017p)/2”; the qige—

lias been deloted from the upper part of the right-hand view in figure VI.3.
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Foreword

The Interdepartmental Screw Thread Committee has been established by the
Departments of Defense, Army, Navy, Air Force, and Commerce to promote uniformity
in screw-thread standards in the Departments concerned.

The Committee is charged: (1) With the development of standards for screw
threads; (2) the standardization of gages, dies, and taps; and (3) the standardization of
dimensions of nuts, bolt heads, wrenches, and other items associated with the manufac-
ture and use of interchangeable threaded parts. Standards developed by the Com-
mittee, when approved by the Departments concerned, are to be published together
with a joint order making their use mandatory in the Departments of Defense and
Commerce, except where. a need for deviations therefrom is shown. Standards thus
established are subject to such extension and revision as the Committee may find
desirable. ‘

Tho basis for this Handbook is the 1933 report, and preceding reports, of tho
National Screw Thread Commission, and Handbooks H25 dated 1939, and H28 dated
1942 and 1944, which superseded those reports and which this Handbook supersedes,
together with pertinent standards approved and promulgated by the American Stand-
ards Association.

The current Handbook is to be issued in three volumes or parts, of which this
volume constitutes Part I, superseding sections I, II, III, IV, V, XV, and XVI and
appendixes 1, 2, 6, and 8 of Handbook H28 (1944). Sections XI, XII, XIII, XIV, and
XVII and appendix 7 of H28 (1944) are superseded by Federal Specifications listed in
appendix 6 herein. Part IT will include standards for hose-coupling, pipe, and gas
cylinder threads, and will be issued when the revised standards have been completely
formulated. This will be followed by Part III, to include Acme, Stub-Acme, Buttress,
and miscellaneous standard threads.

The standardization of bolts, nuts, screws, and related items, for purposes of
procurement by the Federal Government, is covered by several pertinent Federal
Specifications which are listed in the Index of Federal Specifications and Standards,
available on a subscription basis from the Superintendent of Documents.

ArcuiBaLp T. McPuERsoN, Chairman. .
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APPROVAL BY THE SECRETARIES OF DEFENSE AND COMMERCE

The accompanying Handbook H28 (1957), Part I, on screw-thread
atandards for Federal Services, submitted by the Interdepartmental
Screw Thread Committee, is hereby approved for use by the Departments
of Defense and Commerce.
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1957 HANDBOOK OF SCREW-THREAD STANDARDS
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As Approved 1957

SECTICON 1. INTRODUCTION

1. PURPOSE OF FEDERAL STANDARDS FOR
THREADED PRODUCTS

The purpose of this Handbook is to present
complete dimensional date upon which specifica-
tions may be based for threaded products for
Government roguirements.  So far as practicable,
these data arc intended to conform to gencrally
accepted commercial practice, although certain
special requirements of the Governiaent necessi-
tate the inclusion of some standards not gencrally
applicable outside of the Government services,
References are cited throughout the text to the
standards promulgated by the American Stand-
ards Association, and to such other published
standards as are in agreement with the specifica-
tions herein.

There are included in the body of the Handbook
specifications for threaded products and gapes,
embodying suflicient information to permit the
writing of definite and complete specifications for
the purchase of screw-thread products. In the
appendixes there is arranged supplementary in-
formation of both a general and a technieal nature,
including such specifieations as are not intended
to be mandatory.

2. PERSONNEL OF THE COMMITTEE

The personnel of th~ Interdepartmental Screw
Thread Committee is as follows:

Representing the Department of Defense:

ME. SreNCER B. TeRrY, Standardization Division, Supply and Logistics,
Oftieo of tho Assistant Seerets ary of Defonse, \Vnshin['ton 25, 1D, C,

Represenling the Department of the Army:

MR. Er'aeNT VON Lorscnt, Researeh and Development Division, Office of
thn Chief of Enginears, De spurtinant of the Army, Washington 25, D, 0,

. L. FauxentesunT, Gags L nlmmtnry “ankford Arqonul Ord-

mmcu "Corps, Department of the Army, r’hiladelphic 37, Pennsylvania.

Representing the Department of the Nany:
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SECTION II. NOMENCLATURE, DEFINI-
TIONS, AND LETTER SYMBOLS

1. INTRODUCTORY

The purposes of this section ' are to establish
uniform practices with vegard vo: (1) Serew-thread
nomencelature, and (2) Jetter svinbols for desig-
nating dimensions of serew threads for use on
drawings, in tables of dimensions whicl set forth
dimensional standards, and in other records, and
for expressing mathematieal relationships.

e hie gtanrdard ae dn geneeal agrectnent with Ameriean Standard ASA
B1 7, “Nommenelatare, Definfiops, aned Lotter Syiabals for Serew Thresda,'s
pblished by The Awmerienn Rocwely of Mechsaiesl Fogineaers, 28 Wost 3uLh
NL, New York 18, NO Y. The Jatest revision should be conenlted when
reflorring to sueh standards,




The section consists of n glossary of terms, two
tables of serew-thread dimensional = vabols, three
lustrations showing the applic.*on of dunen-
sional symbols, and one talde ot identifieation
designations,

Typography.~In accordanee with the usual
wractice in published text, letter symbols and
{vttor subseripts, whether upper or lower case,
should be prirted in italie type. An exception is
Greek letioes; Greek capital letters are always
vortical, siad lower case always resemble italies.
In manuseripts this is indicated by underlining
cach symbol to be italicized.  Coeflicients, numeral
subseripts, and exponents should be printed mn
vertical Arnbie numerals,  Standard mathiematical
notation should be followed.

2. DEFINITION OF TERMS

The terms commonly applied to serew threads
may be classified in five general groups, namely:
(1) Those relating to types of serew threads;
(2) those relating to size snd fit of mechanieal parts
in general; (3) those relating to geometrieal ele-
ments of both straight and taper serew threads;
(4) those relating to dimensions of serew threads;
and (5) those relating only to taper serew threads.

The definitions  presented  herein  apply  to
theoretically correct thread forms unless otherwise
indteated,

() Terms Revariza 1o Tyres or Scnpw
TureAds —Serew threads and the terms generally
applied to designate the types of serew threads
are defined as follows:

1. Serew thread.—A screw thread (heremafter
referred to as & thread), is a ridge of uniform
section i the form of a helix on the external or
mternal surface of a evlinder, or in the forn of o
conieal spiral on the external or internal surfuce
of a cone or frustum of a cone. A thread formed
on a cyvlinder is known as a straight or parallel
thread, to distinguish 1t from a taper thread
which is formed on a cone or frustum of a cone.

2. Freternal thread. —An external thread s w
thread ou the external surfuce of a exlinder or cone,

3. Internal thread —An internal thresd is a
thread on the internal surface of a hollow exvlinder
Qr cone,

4, Right-hand thread. —-A thread is a right-hand
thread if, when viewed axially, 1t winds in s
clockwise and receding direction.

5. Laft-hand thread --- A thread is a0 left-hand
thread if, when viewed axially, 1 winds in o«
counferclockwise  and  recedine  direction,  All
Teft-hand threads nre designated L1

6. Single thread, A single (single-start) thread
is one having lead equal to the piteh, (See (d)
1 and () 2, p.a

7. Multiple thread . —A multiple (multiple-start)
thread o one nowhieh the Tead 1w an intoegeal
multiple of the piteh. (See () 1V and () 20

8. Clusses of threads- - Classes of threads are
distingmshed from each other by the amount of
tolerance or toleranee and allowance specified.

{)
g

(5 Trrms Ruiamivg ro Size anxp Fre—
Terms relating to the size and fit of parts, which
are  generally applicable to echanmesl parts,
mncluding threads, are defined as follows:

1, Nominal size. ~'The nomimal size is  the
designation which is used for the purpose of
general identification,

2. Dimepsion —-A dimension s o geometrieal
characteristic such as dinmeter, length, angle,
or center distance.

3. Size—Nize 18 8 designation of mugnitude.
When a value is assigned to o dimension i is
referred to hereinafter as the size of thet dimension.,

Nove, It {8 recognized that the words “dimension”
and “size” are both used al times to convey the meaning of
magnitude,

4. Allowanes —An allowance = an intentional
difference between the maximum material limits
of mating parts. Tt is the minimum clearance
(pasitive allowance) or maximum  interference
(negative allowance) between such parts,  (See
definttion of “Fit.™)

5. Tolerance-—A tolerance is the total permis-
sible variation of a size. The tolerance 1s the
difference hetween the imits of size.

6. Basie size.—The basie size is that size {romn
which tlie limits of size are derived by the applica-
tion of allowanees and tolerances.

7. Design size—~—"The design size is that size
from whic)i the imits of size are derived by the
application of tolerances, When there 18 no
alowanee the design size s the same as the basie
size.

8. Actual size~ -An anctoal size is a measured
81740,

9. Limite of size.—The limits of size are the
applicable maximum and minimum sizes.

W, Marinoon waterial Limit —A  maximum
mterial limit is the maximum iimit of size of an
externa] dimension or the minimum limit of size
of an internal dimension,

11, Miimum anaterial mid -—A minimom nmia-
terial It is the minimum limit of size of an ex-
1o,pal dimension or the maximam limit of size
of an internnl dimension,

12, Toleranee limit—A tolerance limit is the
variation, positive or negative, by which o size 1s
permitted to depart from the design size.

13. Unilateral toleranee: A uniluteral  toler-
anee s a tolernnee in whieh variation s permitted
only in one direetion from the design size.

14, Dilateral toleranece.-- A hilateral  (olerancee
i1s o toleranee i which varintion s permitted in
both directions from the desien size.

Vo, Unidateral tolcranee system ~A design plaa
which usex only unilateral tolerances is known as
a Uniluteral Toleranee System,

16, Ilateral toleranee systom- A design plan
which ue . only bhilateral toleraneces is known as
s Rilateral "Polernnee Svstem,

17, Fit-- 1t is the general term ased o signify
the range of tehtness which may result from the
applicntion of a speeific combinntion of allowances
and toleranees in the design of mutin g parts,




Actual fit —The aetual fit between two
mating parts is the relation existing between them
with respeet to the amount of clearance or interfer-
ence that is present when they ave assembled.

Norw.  Fits are of three general types:
{ransition, and interference.

clearance,

19, (learance fit—-A clearance fit is one having
limits of size so ])I‘L‘H(‘llh(‘u that a clearance always
results when mating parts are assembled,

20. Interference fit——An interference fit is one
having bnits of size so preseribed that an interfer-

ence always results when mating parts are
assembled,
21. Transittion fit—A transition fit is one

having limits of size so preseribed that either a
clearance or an interference may result when
mating parts are asscinbled.

22. Basie hole system.—A basic hole system is
a systemn of fits in which the design size of the
hole i1s the basie size and the allowance is applied
to the shaft.

23.~—DBaxic shaft system.—A basic shaft system
is u system of fits in which the design size of the
shaft is the basic size and the sllowance is applicd
to the hole,

(¢) Trenryms Rrnarmixnae 1o Gromurrican Kink-
MENTSs OF Scruw Trareans,—Terms relating to
geometrical elements of both st.rn,ight and taper
lem]s are defined as follows

Arie. —The axie of g '}nc\u 15 the axis of its
pll(‘h cvlinder or cone.

2. Piteh line.—The piteh line is a generator of
the cylinder or cone specified in the definition
of piteh diameter,

3. Form.—The form of thread is its profile in an
axial plane for a length of one piteh.

4, HRasic form of threwd —-The basie form of a
thread is the theoretical profile of the thread for a
length of one pitel in an axial plane, on which the
design forms of the threads for both the external
and internal threads are based.

5. Design forms of thread —The design forms for
a thread are the maximum material forms permit-
ted for the exiernal and iniernal threads,

Fundamental triangle ~The fundamental tni-
angle is the triangle whose corners comneide with
three conseeutive interseetions of the extended
flanks of the basic form.

7. Flunk —The lauk (or side) of a thread
cither surface connecting the erest with the root,
the intersection of \\']Ii(s’l, with an axial plane, is
theoretieally a straight line,

R, Leading flank.—The leading flank of a thread
1s the ane which, when the thread is about to be
assenthled with g mating thread, fuces the mating
thread.

Follmwing flank - “The folowing flank of
thread is the one that is opposite to the leading
flank.

10, Fresswre jlanic. ="The pressore dinni is - hat
which takes the thrust or load in an assembly.
The term is used purticularly in relation to but-
tress and other similar threads.

Clearance (or trailing) flank.—The clearance
flank is that which does net take the thrust or
load in an assembly.

12, Crest—"The crest is that surface of the
thread that joins the flanks of the thread and is
farthest from the eylinder or cone frow which the
thread projects.

Noot —T'he root 15 that surface of the thread
that joins the flanks of adjscent thread forms
and is identieal with or imunediately adjacent
to the eylinder or cone from whieh the thread
prejects,

14, Sharp crest (or crest aper).~-'The sharp erest
is the apex formed by the intersection of the
flanks of a thread when extended, if necessary,
bevond the erest,

15. Sharp root (or root aper).-—-"The sharp root
15 the apex formed by the intersection of the
flanks of adjacent thread forms when extended,
if neeessary, bevond the root.

16. Base.—The base of a thread is that section
of the thread that coineides with the eylinder
or (()n( fromu which the thread projects.

Major cylinder or cone.—Sce “major diam-
ol('r” and “major cone."”

Minor eylinder or cone.—Sev
eter” and “minor cone.”

19. Pitch eylinder or cone.—See
eter and “piteh cone”

20. Complete thread —The complete (or full)
thread is that part of the thread having full form
at both erest and root.  When there is a chamfer
at the start of the thread, not exceeding two
pitehes in length on an external thread or one piteh
in fength on ancinternal thread, itis ineluded within
the Jength of complete thread.  When designing
il nondod products, it is necessary to tuke cogni-
zance of: (1) Such permissible length of chamfer
and (2) the first three threads which by virtue of
“not go” gaging practice may exceed the produet
limits and which may he included within the ength
of complete thread. However, when the applica-
tion is such as to require a minimum number of
tnrns engagement, the spe cification shall o state
and shail specify the minimum number of turns
required.,

21, Incomplete thread.—This 13 also known as
the vanish or washout thread. On  straight
threads, the incomplete thread s that portion at
the end havivg roots not fully formed by the lead
or chamfer on threading tools,

On taper thresds, the erest at the end may also
be not fully formed due to the intersection of the
mujor cone of an external thread, or the minor
cone of an internal thread, with the cylindrieal
surface of the work,

22, Ioflective thread . —-The eflective (or useful)
thread meludes the coaplete thread and that
portion of the iseomplete theead having fully
formed roois bul Paving crests nob fuily formed,

2. Total thread. The total thread includes
the complete or effective thread and the mcomplete
thread.

“minor diam-

“pitch diam-




24, Vanish cone.—The vanish cone is a cone,
the curfuee of which would pass through the roots
of the mmeomplete thread formed by the lead or
chmmfer of the thread ing tool.

25. Vamwh point. The vanish point of an
extectind thread is the intersection of a generator
of the vanish cone with u generator of the eylinder
of the Inrgest major dinmeter of the thread,

249, Blunt start---Blunt start” designates the
“L]iu)\'cli of the partial thread at the entering end
of thread., This i1s a feature of threaded parts
that are repeatedly assembled by hand, such as
hose couplings and thread plug gages, to prevent
cutting of hands and crowsug of threads, and
which was formerly known as a Iligbee cut.
(See fig. 11.1)

s

N

, A

/
W Ll
S -

~—— )

NIPPLE

COUPLING

Frauwre 1.1 -—Blunt start.

(d: Trrvs Renarine 1o THMENSIONS OF SCREW
Trneavs, ~Terms relating to dimensgions of hoth
straight and taper threads are defined as follows:

1. atel. -"The piteh of w thread is the distance,
mersured parallel to s axis, hetween correspond-
g {)muls ol tuljacent, theend forms in the same
axial hlane and on the sanme side of the axis.,

9. Lead. 'T'he lead ix the distance o threaded
part moves unintly, with respeet 1o a fixed mating
part, i one wmph te rotation,

A Threads per dnch, --The number of threads
per ineh s the reciproeal of the piteh ininches,

4. Purns per dneh. The number of turns per
inehas the reciproeal of the lead 1 inches,

.o Inebuded angle. -'The included angle of a
thread (or angle of thread) s the angle between
t.lu- flaniks of the thread measurcd in an axini plane,

Flanl aagle. The flunk angles are the angles
Le Iv.nn the mndividunl finiks and the pup(-n(h('
ular to the axis of the thread, wmeasured m an nxial
plane. A flank augle of a symmetrical thrend is
commmonty termed the half-augle of thread,

7 dead anole Onosostraight threod the Tead
angle o the angde made by the helix of the thread
at the piteh line with o plaoe perpendicalur to the
wxi< Onow tuper thread, the lead angele st given
axal position is the angle made by the conieal
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apirel of the thread at the piteh line with the plane
perpendicular to the axis at that position.

8. Thickness of thread —The thickness of thread
is the distance between the flanks of the thread
measured at a syecified position and parallel to
the axis,

9. Height of fundamental tria.gle—-The height
of the fundamental triangle of s thread, or the
height of a sharp-Y thread, is the distance, meas-
ured perpendicular to the axis, between the sharp
major and minor eylinders or cones, respectively.

10. Ileicht of thread —The aeight (or depth) of
thread is the distance, mewsured perpendicular to
the axis, between the major and minor cylinders
or (-01105 respectively,

Addendum ~—The addendum of an external
thrcad is the distance, mensured perpendienlar to
the axis, between the major and pitch eylinders
or cones, respectively. 'I‘im addendum of an in-
ternal thread is the distance, measured perpen-
dicular to the axis, between the minor and pitch
cylinders or cones, respuectively.

12. Dedendum.—The dedendum of an external
t.hr(‘,w‘. is the distance, measured perpendicular to
the axis, netween the pitei and minor eylinders or
cones, respectivery.  The dedendum »f av internal
thread is the distance, measvred perpendicular to
the nxis, between the major and pitch cylinders
Gr cones, respeciively,

13. Crest truncation.—The crest truncation of a
thread is the distance, mensured perpendicular to
the axis, between the sharp crest (or crest apex)
and the cylinder or cone that would bound the
crest,

14. Root truncation.—The root truncation of a
thread is the distance, measured perpendicular to
the axis, between the sharp root (or root apex)
and the cylinder or cone that would bound the
7001,

15. Major digmeter —On s straight thread, the
major disimeter is the diameter of the couxial
ceyiinder that would bound the erest of an ex-
ternul thread or the root of an internal thread,

On a taper thread, the major diameter, at n
given position on the thread axis, is the dinmeter
of the major cone at that position,

16. Minor diameter.—On & steaight, thread, the
minor dinmeter 18 the dinineter of the coaxinl
evlinder that would bound the root of an external
threwd or the erest of an internal thread.

On o taper thread, the minor dismeter, at a
given position on the thrend axis, is the diameter
of the minor cone at that position,

17. Peteh digmeter (simple offective dumeter) —
On » ateaight thread, the piteh dismeter is the
dinineter of the conxial eylinder, the surface of
which would pass through the thread profiles at
such points as to make the width of the groove
equal to one-half of the basie piteh. On a perfeet.
thrend this occurs ot the points where the widths
of the tiead and groove nre eqund,

On a taper thrend, the priteh dinmeter at apnven
position on the thread axis is the dinmeter of the
pitch cone at that position,




18. Virtual diameter (or effective size).—The vir-
tual diameter of an external or internal thread is
the diameter derived by adding to the piteh di-
ameter in the case of an external thread, or sub-
tracting from the pitch diameter in the case of an
internal thread, the cumulative effeets of devia-
tions from spedified profile, ineluding variations
in lead, in umformity of helix, in flank angle, taper,
out-of-roundness, and surface defects.

19, Depth of thread engagement.--The depth (or
height) of thread engagement between two mating
threads is the distance, measured perpendicular
to the axis, by which their thread forms overlap
each other,

20. Length of thread engagement. -The length
of thread engagement of two mating threads is
the distance ‘i)('t,\x'«'(‘xl the extreme points of con-
tact on the piteh eylinders or cones, measured
parallel to the axis,

21. Crest clearaner --The erest elearance in a
thread assembly 1s the distanece, measured perpen-
dicular to the axis, between the erest of o thread
and the root of its mating thread.

22. Tensile stress area.—The tensile stress area
18 the assumed ares of an external threaded part
that is used for the purpose of computing the
tensile strength.

Tabulated stress areas in secetion 111 and appen-
dix 1, applicable to steel parts, are computed from
the following formula:

T
A,=3. 1410 L '”-

or A,=0. 7854 (I)—0. 9743/n)?,

Iv="hasic pitch diameter
D=hnsic major dinmeter
n==thresds per inch

where

3{!, see table 111.1.
16

For
This formula correlates with test results for steels
up to 100,000 psi ultimate strength.
For steels having ultimate strengths greater than
100,000 psi, it is recommended that the following
formula be used to determine the stress area;

. N RITAN
A= 1410( o \(5)’

where S equals minimum piteh dinmeter of
the class of thread specified.

23, Phread shear area The thread shear area
of the external thread is the effective ares ot a
disnmeter equnl to the maximum minor dineter
of the mternal thread,  The threwd shear aren of
the internal thread is the effective arca at o di-
smeter ol fa the miniminn msior dinmeter of
the external thread,  The formuln for shear area
of the external thread at o diameter equal to the

maxiunum minor dinmeter of the internal thread
(AS,) is as follows:

A8, =

. - 1 ey - -
3.1416n LK, max o 40577350, min— K, nm.\')]

The formule for shear area of the internal
thread at a dinmeter equal to the minimum
major dinmeter of the external thread (AS)) is as
follows:

AS, =

.1 .
3.1416n/.,4, [b]i+0.577195(1), min-— 4, nmx)]

I

where n
L.

I, max

number of threads per inch

length of engagement

maximum minor diameter of in-
ternal thread

ot

7y min = ninimum piteh dismeter of external
thread

Dymin = minimum major dinmeter of ex-
ternal thread

tp mux = maximuiu pitch diameter of internal
thread.

As materials bearing the same name vary greatly
in ultimate strength and in other essentinl charac-
teristics, the formulas given below are included in
order that a safe length of exterunl thrend muting
with infernal threads may be ealeulated. 1t i3
desirable that t:e Iength of internal thread and
the dimensions of thig thread, particularly its
minor diameter, be such *hat, taking into secount
a possible difference in strength of material of the
internal and external threads, the threaded portion
of the external thread will break before cither the
external or internal threadsstrip. For this reason,
the shearving strength of the assembled unit should
he taken as % the tensife strength, which gives a
smnll factor of safety.

The length of engngement. of a threaded unit,
that will deveiop maximum sirengrih of an assem-
bled threaded unit with external and internal
threads manufaetured of materigls of cquml tensile
strengtly, is computed from the following formula:

2 A 51ress aren

3.14t6nk,;, max I:"]I 4+0.67735(f, min—K, nmx)]
&I

This formula hins the factor “3% for relation of
shenring strongth to tensile strength incorporated
therein,  The formula, while given for steel ex-
ternal and internel threads, may be used for hrage
external  and  internal  threads and  provides
nn wedditional enfets factaor,

Where the externnl and internal threads are
manufuetured of materinls of different tensile

o




strengths, the factor J for the reintive givength in
shear of external threads with vespreet 1o internal
threads raust be considered.  The factor J 1s
computed from the following formula:

T AS X Tensle strength of external thread

“AS >(Tensile strength of internal thread

The length of enpugement of o threaded unit
adjusted to obtain proper relation of strength to
cause breakage of the bolt before threads will
shear is @ and is computed from the following
formulas:

If J 1sless than 1, Q= 1.,
I Jis greater than 1, Q==J X /...
(¢) TrrMs Ruramine Oxny 90 Tarer Screw

TrrEADS. —-T'erms relating only to taper threads
are defined as follows:

INTERNAL

VooPitek cope~SUhe prten eone ik on cone, the
suchree of which wenld pass threugh the thread
profiles at such points as to muke the width of
the groove equal to one half of the hasic piteh,
On o perfeet thread this oceurs ai the point where
t}u' widths of the thread and Eroove dre u(llm]

Major cone.~The major eone is n cone
}m\mg an apex angle equal to that of the pitch
cone, the surface of which would bound the erest
of an external thread or the root of an internal
thread.,

3. Sharp major cone~—The sharp mujor cone is
a cone having an apex angle equal to that of
the pitch cone, the surface of which would pass
through the sharp erest of an external thread or
the sharp root of an internal thread.

4, Minor cone,—'The mnor cone s a cone
having an apex angle equal to that of the piteh
cone, the surface of which would bound the root of
an external thread or the crest of an internal
thread,
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Froavee 112 = General serew thread symbiols,
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5. Sharp minor cone.—The sharp minor cone is
a cone having an apex angle equal 10 that of the
pitch cone, the surface of which would pass
through the sharp root of an external thread or the
sharp crest of an internal thread.

6. Standoff —The standofl is the axial distance
between specified referencee points on external and
internal taper threaded members or gages, v-hen
assembied with a specified torque or under other
speeified conditions.

7. Bottom of chamfer—On a chamfered internal
taper thread the bottam of the chamfer is defined
as the interseetion of the chamfer cone and the
pitch cone of the thread,
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3. LETTER SYMBOLS AND ABBREVIATIONS

Symbols associated with serew threads ave of
two kinds: (1) Letter symbols for designating
dimensions of scerew threads and threaded prod-
uets; and (2) abbreviations used as designations for
various standuard thread forms and thread series.

(2) DimeNsioNAn Symsors.—Standard  letter
svimbols to designate the dimensions of screw
threads are given in tables 11,1 and 11,2, General
svinbols are given in table 111 and pipe-thread
svimbols in table 11.2. "The application of general
svmbols is illustrated in figures 11.2 and 11.3, inclu-
sive, and pipe-thread symbols in figure 1.4,
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(b) IpenrvrricatioNn DesiaNarions, -ldentifi-
cation designations are capital letter abbrevin-
tions of names used to designate various forms of
thread and thread series, and commonly consist
of combinations of such abbreviations.  There ave
assemnbled i table 113 the names and abbrevi-
ations which are now in use, together with refer-
ences to standards in which they oceur, of various
standard threads. See also p, 26.

The method of designating a serew thread is by
the use of the initial letters of the thread series,
preceded by the diameter in inches (or the serew
number) and number of threads per inch, all in
Arabic characters, and followed by the classifica-
tion of allowance and toleranee in Arabie numerals,
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PLANE OF COMPLETE
THREAD LENGTH

The designation applicable to each thread series i8
stated in the section where sueh series 1s pre-
sented, together with examples. 1 the thread is
left hand, the symbol “LIT7 shall follow the class,
No symbol is used to distinguish yight hand
threads.  The number of threads per el shall
be indieated in all eases arrespective of whether 1t
is the standard number of threads for that partic-
ulay size of threaded part, or speeial. 'Tools and
gragres for standard thread dinmeters and pitehes
shall bear standard identfication designutions, and
special marking of such 1tems shall be avoided.
Multiple threads shall be designated by showing
both the piteh and the lead in aceordance with
examples given in the seetion on Aeme threads.
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TasLe I1,1.—General symbols (see fige. I1.2 and 11.8)

Tarrw 1.2 —Pipe-thread symbols (sce fig. I1.4)

Symholg

Dimensions

Rernrks

Do ..

Preflx symbo!
with & (del-
tn),

SFn (drita
fiay,

870, (ieltn
ﬁl)-

77881 O 2

Major dismeter.. ... _.._......

Pltch diameler
Minor diameter. ...._.._...._.

fenath (por fnch).

Number of turnz per unit of
Tength (per inehy,

Helght of fandamental tri-
angls,

Helghiof thiewd oL ... oL

Addendum.

Dedendum,

Equals 28, of basie external
thread,

Denth of thread engavement,

Half-angle of symmetrical ;

thread,

Angle hetween leading flank
of thread and narmal to axis
of threae .

Angle between follewine flank
of thread and normal to axis
of thread,

Lead angle ... I

Radius of rounding at erest, or
radius of rounding at ruot.

Depth from apex of funda.
mental triangle to adja-
rent root or erest of thread;

() I rotinded,
(2) If fint,

Depth from apex of funda-
mental trianels to;

(1) Flat nt erest of external
thread,

(2) Flat nt root of externul
thread,

(3) Flat at erest of internal
thrend.

(4) Flat ot reot of jaternal
thread,

Width of:

(1) Flut (gencral),

(2) T'tat i erest of externgl
thread.

(3) Fiu at root of externul
thre.d

(4) 1 tat nt erest of fnternal
thiead,

(5 ¥int at ront of {nternnl
thread,

Lenpth of bolt ur serew,

Length of full thrend ... ..

Length of thread engagement.

Diometer of messuring wires,

Measucement over wiris.

Mensurement under wires.

Correctlon to  mcusnrement,
over wires Lo give piteb di-
ameter,

Correction to messuranent
under wires to glve piteh di-
weter,

Wireangle. ... PN

Wire sngle correction

Deviatlon In any dimenzion .

Piteh-disnaneter enuivalent of
Gy U0 1 EHTR BNRIes,
Blteh Aismeter conivalent of
devistlon jnpileh.
Allowsnee nt plich disn.eter,

Exception: 1 1s used for
basic major diameter
when this differs from
the nomindl mmajor dij-
anreter,  Subscripts ¢ or
n, Indieating external or
internul thread, may be
used if necessary.

Subseripts ¢ or n, indieat-
ing external or internal
thread, may be used if
Necessary.

Equals l/n.

Equals UV

Equals I/,

Equals Ii.

Subscripts & or n, indicit-
ing external or infernal
thread, may be used if
Heeesenry,

{
Tan A= —-.

L& sl
Suhseripts ¢ or r indienting
crest or root, and 2 or n
indicating external or in-
ternul thresd rmay be
used if necessary,

Subseripls ¢ or # nmy be
Used.

F=M/-(C-¢,
C=w (14 cosee
Aot a)f2n

a) -

E="T4 D'oc,
1= ot

~12p ol - (tosre a—
Duw.

See NP "Ghuping and
Mensuitng Scrow
Thresds,” 1061, 3. 28, o
NHBS  Handbook  Jx
(57, p. 17

Trumpdes:  Dievintion
Pileh, &p; deviation
half-anphe, deey or bee,.

in
HH
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Symbols

Irimengions

Remarks

¥ {eamma) . ...

Ao .

Lo oo ..
b e
L8213 ) D

e {epstlon}. ..

Ontside diameter of pipe
Inside diameter of pipe .

Wall thickness of pipe_..._.__.

Malor diameter
Pitch diameter

Minor dinmeter. ... ..

Tength ol thread from plane
of pipe end to plane contajn-
Ing hasic dinneter Dy, Fiu. or

iy,

Iangth of washout (vanish
cone) threads,

Hall apex angle of pitch cong
of taper thread.

Angle of chamifer at end of pipe
measured from a plane nor-
maij to the axis.

Handiight standof of face of
coupling from plane contafn.
e vanish ponint on bipe.

Leneth from plane of hand-
tight engagement to the face
of roupling on mterually
threaded metnber.

Distanes of gaging step of plug
wage from face of ring gage
for kandtight engagement,

Length feom econter line of
conjiting, fnce of flanye, or
bottom of Internal thread
chamber to face of fitting,

Width of bearing face on
coupling,

Angle of chamfer at hottom of
recess or counterbore neas-
ured from the axis,

Halfapex ungle of vanish cone.

Length from cetiter line of
coupling, fuce of flange, or
batton of interngl thresd
chamhbaer to end of pipe,
wrehiched ehgagement,

(M Lenpth of straight full
thread (see table 11.1).

(2) Length  from plane of
hatultight  engagement  to
small end of full internal
taper thread,

Diameter of recess nr eminter-
hore in fitting.

Depth of recess of connlerbore

in fitting.
Outside dinmeter of coupding
or hub of fitling.

Subseript 4 is used for di-
mensions in plane of van-
ish point when thesn
differ from Iy, d, or ¢,
respeetively,

Subseript r denntes planhe
oontaining the diameter,
For axial positions of
planes see foot of this
tahle, Subseripts s orn
desiguating serew or nut
may ulso be used if
NACOSSATY .

For axial position of plano
eontaining bagie diam-
eter, se@ foot of this
table.

DEYINITION OF YLANES DENOTED BY SUBSCHIIT &
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r=2
I=d.. . _ .
r=4.......
rah oL
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nancof pipeend o o0 0
Plane o ,h!mrlti)rhi engEnpe-
ment or plane at moitth of
cotipling (excluding recess,
il prese On Hritish pipe
threads this is designated
the “patpe plane,** aned the
major diameter in thi- plare.

i~ decirnnted  the grupe
dinmeter.””
Plane  at which  washout

threirds on pipe commenee,

Plane In coupling reehed by
vitth ol pipe in wrencehed
conctition.  (Ly i~ measured
frarm plane containing pipe-
endin poaition of handticht
clyteernent.y

Plane eaontainine vanish point
of thrend on prpee,

Plane a0 sehicl psjor dint-
elereone of thiead intersecls
autside dinmeter of pine,

NOTE. - Adheitionsd <peeiad subseripts are a8 follow e Plane 7 =65 is the plane

Of tiee 1 ipe end

point at o specifled fencty Hom the plane of vinps poi
plane of The inrpe end of the L el i g
eybider vabve inlel connectyon threwd,

for pstilings joafs, Pl :

Plane r

=T the plange of U AP prage

I'iatie r=en i~ the
T Hor the comprossed-gas
=4 is the plane of the siali

ond of the " Lo Lhyead plug gage' for the cotnpressed-gaa ey linden inlet thread,
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TasLe I1.3.--Identification designations ! ?

Referenees

Designation Threud serles
ASA Standards Handbook HR
(1957), section No.

Acme threads, coentralizing. ... . .oooiio... XIT,
Aeme threads, general parpese. XI,
Stub Acmethread. . .o ieeiiiiimameail.. XI1Ix
Amerlcan Standard microscope objeetive thrend . ... ool .

Natlonal Buttress thread . .. ... o i i iiaacas cmcmacemmaenaanan X1V,

Amerlcan Natlonal coarse thread sertes.
American Nationnl fine chread serles_____.. .. .__
American Natlonal extra-fine thread serles._ ...
Ameriean National 8-thread seeles. .. ... ... ..
American National 12-thread series. .. ..
Amerlcan Natlonal 16-thread series. .. ... ..o ...

Amerlean Natlonal gasoutlet thread ... ..o .. .. ...
National Miniature thread serdes. ... .
Special threads of Amerlean National form__.
American Standerd coarse. thread series. ... ..
American $tandard fine thread serles.._..._.__
Amerlean Standard taper pipe thread ... ...
American Standard taper pipe thread (dry seal) .. ...
American Standard taper pipe thread for ralling fittings
American Standard strajghit pipe thread

Amerlean Standard straight pipe thread for mechanieal joints

Aeronautical miwr Plpethread oo .. L.
American Standard surveying instrument mounting throad .
Unified coarse thread series

Unifled fine thread serlos. ... ...._._....._.

UNS__... e

American National hose coupling and fire hose coupling threads._.

Ameriean Btandard straight pipe thread incouplings. . ...
Americsn Standard internal straleht pipe thresd (llr\ so'\l)....
Amerlean Standard Intermediate internal stratght pipe thread {dryseal) . ..

American Standard straight pipe thread for locknuts and loc knut pl])‘ threads.
Amerlcan Standard straight pipe thread for hose couplings nid nipyples

Untfird selected dinmeter-piteh combinations of the extra-fine thread serles.

Unified selected diameter-pltch combinationsof the R- 12-, and 16-thread sorfes
Unified threads of saleeted speciat dlameters, pitches, and lengthsm‘c'ny.m'nu-nt

Al»[u'ndlx 1.
Appendix f,
Apbendix 1,
Appendix 1.
Appendix 1,
_Qm:cndlx 1.

iX.

__________ V.
............ Appendix 2,
JII.

11,
Vi,
VIIL
VII,

%

—~
C

=

1 Methods of designating iultiple thremds are shown in ASA B1.5 Acme Screw Threads, and Part TTTof Handbook B (1957),
2 All threads, except N GO, are rlght hand, unless otherwise designated. For NGO lhrmuls designatlons “RH’ or “L.H” are required,
1 Military Speclfication MIIrl’—7105 r lpo Threads, Taper, Acronsutical National Form,

SeCTION III. UNIFIED THREAD FORM
AND THREAD SERIES FOR BOLTS, MA-
CHINE SCREWS, NUTS, TAPPED HCLES,
AND GENERAL APPLICATIONS

1. INTRODUCTION

The Unified thread standards,? which have been
agreed upon by stundards bodics of Canada, the
United ngdom, and the United States, consti-
tute the basic American standards for fnc;tcnmg
serew thr (‘ﬂd‘i T hov are a complete and integraied
system of threads for faﬂtmnng purposes in mech-
anisms an(l structures. Their outstanding charac-
teristic is general mtor('hnngvaInllty of threads
achicved through the standardization of thread
form, diameter- pitch combinations, and limits
of size,

The standards have as their original basis the
w01k done about a century ago by William Se llm«.
in the United States and Sir 70%(‘1)11 Whitworth in
Great Britain, Throughouni the intervening yeuis
there have been many further developments and
revisions, culminating in the system of Unified
Threads approved and adepted for use by all inch-
using countries,

2'T'he Unified thread standards presented §n this section are in penernl

with A4 By 1 arifled and A meriean Sercw Thread<” pube
1is vl oy the ASME., 20 Vst soth Street, New York 18, N, Y.: ulse with
CHA BLy, o=t mdnul for 1 nifled snd Aterican Serew Thr ulc " publishier)
by the annding Sinndards Ascocintion, Ottswa, Canndag and with British
Hiandard 1580, C“Unifled Serew Threads,” poblic hed by the Hritish Standards
Tnstitution, 2 Tark Stpeel, London, W1 Tha Istest reviston should be econ-
sulted when referring 1o siteh standurds,

10

Unifieation of screw thread standards reccived
its impetus from the need for interchangeability
among the billions of fasteners used in the com-
plex equipment of modern warfare which was,
and continues to be made in different countries.
Equally important, however, are international
trade in mechanisms of all kinds and the servic ing
of transportation equipment which moves from
country to country. These have made unification
not only highly advantageous but practically
essential,  In sizes ¥ in. and larger, complete
unifieation of certuin thread series and six toler-
ance classes was signalized by the slgmng of an
accord on Noveinber 18, 1948, Sinee that time a
limited unifieation of seven sizes only for attach-
ment purposes has heen extended into smaller
sizes. Although thread sizes less than % in. have
not been unified, the toletances and allowances
based on Unified formulation are applied to these
sizes in the United States and Canada, and they
arc known as Ainerican Standard threads,

In relation to previous American praectice, aw
covered by appendixes 1 and 2 of this Tandboolk,
Umnified threads have substantially  the same
thread form and are mechanically mterchangeable
with American National threads of the same
diameter and piteh,

The principal differences between the two sys-
tems relute 10 the appliention of allowances, l]w
\mnuum Ul lU}t ARICCS
amount, of piteh dinmeter tolerunee on external
and mternal threads, and differences in thread
designutions,  Under the Unified system an allow-
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Min. Mojor Diameter
Specified in Tables
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& \\\\ \ﬁ\\ Max. Minor Digmeter at Nominal Mincr Diameter
N N\ : Specified in Tables
* D) Iintersection of Root (See Figs. 0.3 and I1.4)
Contour oand Flank of ee Figs. IL.3 un .
Thread — Rounded Root Optional or
! Resulting from Tool Wear
80° X
'/ AX1S OF EXTERNAL THREAD

FioUre 111 1. —Unified internal and external screw thread design forms (maximuwmm material condiiion).

NoTE,—8ee table [11.1 for numerleal values, In practice the erests of externgd threads may bo rounded,




anec is provided on both the elasses 1A and 2/
external threads, whereas under the American
National system only the class 1 external thread
has an allowance. Under the Unitied svstem, the
pitch diameter tolerance of an internal thread s
30 percent greater than that of the external thread,
but sucn tolerances are equal under the American
National system. Unified tolerances and allow-
ances for both standard and special diametoer-
pitch combinations are derived feom the same
formula, but American Naticnal tolerances for
special threads have a different basis from that
for some standard threads.

2. THE UNIFIED FORM OF THREAD

1. Angrr or Trrean. —The basie angle of
thread between the flanks of the thread, measured
in an axial plane, 15 60°. The line bisecting this
607 angle is perpendieular to the axis of the scerew
thread,

2. ¥oum or Cruwr.—The form of the crest of
exterral threads is flat,  The crest of the basie
thread form of the external thread shall be trun-
cated from the sharp crest an amount equal to

Tasue NL1-—=Thead data, Unified thread form (see fig. [11.2)

178, where I1 is the depth of the fundamental tri-
ancle. The form of the erest of intornal thronds is
flat and the crest shall be truneated from the sharp
crest an amount equal to 7{/4.

3. ¥ouv or Roor. - The erest elearances allowed
are such as to permit rounded root forms in both
the external and internal threads, Rounded roots
are required in some applications and are made by
wols that are purposely rounded. Otherwise,
rounded roots may be the result of tool wear.

4. CrLrArance AT Manor Duameresr—A elear-
ance is provided at the minor diameter of the in-
ternal thread by truneating from the sharp crest
an amount equal to I7/4,

5. Cnuarsyee a1 Maror Diasereir.--A clear-
ance is provided at the major diameter of the in-
ternal thread by making the thread form at the
root such that its width is less than p/8.

6. Tunustrarions, —Yigure 111 .1 shows the de-
sign forms (maximum material condition) of the
external and internad threads of the Unified form
of thread,

7. Basic Tunrean Dara.——The basie thread data
for all standard pitches of (he Unied form of
thread are given in table 111.1,

e T =E
"Trunca- Ditler-
Fiat st flom of Taight of Twice | ence be-
{uternal :ontorpal T Trimen. internad the ex- twoon Dontle
Flat at | thiead | Melght ! thread tior of Half | Trunea-| Adden-| threwd | Hetght | ternal max. ¢ belehit ) Douldde
interna) ; root and [ of sharp | roct and | oxternal| adden- | tion of | dum of angd of ex- thread major of in- hetelst
Threads | Plteh, | thread ! external v- external | thread | dum of | internal | external | depth of | ternal | adden- and ternal of ex-
s Buch, P, T el R 3,0 rend Toot, |external| thread | thyend, | thread | thread, ' dumse, pteh | thread | ternal
crest, crest, thread, | ecrest, CNERRe- diam- thread,
ment, eters of
internad
Fram finr ha= Ay - thread,
Fin= Fem ferm2 8. = fen= hou= b= by 2ha= 2k, =
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3. THREAD §IERIES, SYMBOLS, AND SUGGESTED
APPLICATIONS

1. TurEAL SERIES DEFINITION.—Thread series
are groups nf diameter-pitch combinations dis-
tinguished fiom each other by the number of
threads per inch applied to a specific diameter.
The various diameter-pitch combinations of the
six standard series are shown in table 111.2, and
the designations for the various thread series sre
shown in the dimensional tables.

2. Coarsi-TerREAD SERIES.—The basic dimen-
sions of the coarse-thread series, including both

Unified thread sizes and additional American
standard thread sizes, are given in table IIT.
3. The limits of size, allowances, and tolerances
for the Unified classes, based on a length of en-
gagement of one diameter, are given in table ITJ,
10. Thread sizes of the cearse-thread series that
are recognized as Unified are designated by the
symbol “UNC”. See footnote b, p. 16. All
others are designated by “NC” with the Unified
class designations to indicate their conformance
to the Unified thread formulation,

INTERNAL
THREAD

Pitch Line _
T <— —
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| ~
I ‘\ Crest ,7
. | \\ I //!
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s ]
]
7

AN

EXIEKNAL THREAD

__ Axis of External Thread

Frovme 1151.2.-—Symbols for thread data in table T11.1.
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The coarse-thread series 1s sumitable for bolts,
serews, nuts, and general use where the wall thick-
ness will accommodate the thread dimensions. 1t
is particularly advantageous for applications re-
quiring rapid assembly or disassembly or for
threading into lower-strength materials, such as
castings, soft. metals, and plastics,

3. Fine-THREAD Suriss.—The basie dimensions
of the fine-thread series, including both Unified
thread cizes and additional American standard
thread sizes, are given in table 111.4. The limits
of size, allowances, and tolerances for the Thnified
classes, based on a length of engagement of one
diameter, are given in table I11.10. Thread sizes
of the fine-thread series which are recognized as
Unified are designated by the symbol “UINK”.
Sce footnote ¢, p. 16, All others are designated
“NF” with the Unified elass designations to indi-
eate their conformance to the Unified thread for-
mulation.

The fine thread series is suitable for bolts,
serews, and nuts, and other applications where a
cloger ratio is desired between the static strengths
of the bolt and thread, where length of engage-
ment is limited, where a smaller lead angle is de-
sited, or where the wall thickness requires a
smaller thread. Caution should be observed when
using this series in castings, soft metals, plastics,
and similar lower-strength materials,

4. Lxrra-Fixe Turean Serips—The extra-
fine-thread series is applicable where (1) thin-
walled material is to be threaded, (2) thread
height of nuts clearing ferrules, coupling flanges,
ete., must be held to a minimum, and (3) a maxi-
mum practicable aumber of threads is required
within a given thread length. The basie dimen-
sions of the extra-fine-thread series are given in
table 111.5. The limits of size, allowances, and
tolerances for the Unified classes, based on a
length of engagement of 9 pitches, are given in
table 111.10. Thread sizes of the extra-fine-thread
series which are recognized as Unified are desig-
nated by the svmbol “UNEF”. All others are
designated by “NEF" with the DUnified class des-
jgnations to indicate their conformance to the
Unified thread formalation,

5. 8Tuwran Seriks.—The 8-thread series is a
aniform-pitch series for large diameters. Although
originally intended for high-pressure-joint bolts
and nuts, it is now widely used as a substitute
for the coarse-thread series for diameters larger
than 1 in. It is used particularly on bolts for
high-pressure pipe flanges, evlinder-head studs,
and sumilar fasteners agaivst pressure. The basie
dimensions of the S-thread series are given in
table 1116, In American practice, the Jimits of
gize of this series are customarily based on
length of engngement of one dinmeter, as given
in table 11110, Sueh threads are designated “SN™
with the Uniiied cluss desiginations to indieate
their conformanee to the Unified thread formula-
tion, Sizes of the s-thread series?® larger than 14

14

in. in even % in. are recognized as Unified sizes
when limits of size are based on a length of en-
gagement of 9 pitehes, or 1%,

6. 12-Tireap Suries, — The 12-thread series is
a uniform-piteh series for large dinmeters requirving
threads of medium-fine piteh, Tt 1s widely used
in machine construction for thin nuts on shafts
and sleeves. Tt also allows the specification of
shoulder diameters in steps of ¥ in,, as from the
standpoints of good design and simplification of
practice it is desirable to limit shoulder diameters
to Y%-in. steps. Twelve threads per inch is the
coarsest pitch in general use whir‘h will permit o
threaded collar, which serews onto a threaded
shoulder, to slip over a shaft, the difference in
diameter between shoulder and shaft heing % in,
Sizes of the 12-thread serles from ¥ in. to and
including 13 in, are used in boiler practice, which
requires that worn stud hoies he retapped with
a tap of the next larger size, the increment being
Ys . throughout most of the range. The 12-
thread series also provides eontinuation of the
fine-thread series for diameters larger than 134 in.

The basic dimensions of the 12-thread series
are given in table 1117, The iz of size,
allowances, and tolerances for the Untfied classes,
based on a length of engagement of 9 pitches or
% in., arc given in table 111,10, Thread sizes of
the 12-thread series which are rcecognized as
Unified are designated by the symbol “12UIN.”
All others are designated “12N”" with the Unfied
class designations to indieate their conformatce
to the Unified thread formulation?

7. 16-TurEAD Skrius.—The 16-thread series 18
a uniform-pitch series for large diameters requir-
ing fine-pitch threads, Tt is suitable for adjusting
collars and retaining nuts, and also serves as 2 con-
tinuation of the extra-fine-thread  series  for
dinmeters larger than 2 in. The basie dimensions
of the 16-thread series are given in table 111, 8,
The limits of size, allowances, and tolerances for
the Unified classes, based on s length of engage-
ment of O pitches or %6 in., are given in tabie 111,
10. Thread sizes of the 16-thread series which are
recognized as Unified are designnted by the
symbol  “16UN.”  All others are  designated
“1oN" with the Unified class designations to
indieate their conformance to the Unified thread
formulation (zee foolnote 3).

8. Univors Prren Ssriss~=The above 8-, 12-,
and 16-thrend series have application on parts
that are repeatedly assembled and disassembled
where it might. be advantageous to rethread
oversize to recondition the thread portions of the
partsin gervire,

Whenever a thread in the 8-, 12-, and 16-thrend
series also appears in the UNC, NG, UNTONT,
UNEEF o NEF ceries the desiunutions, tolerances,
and limits of size of these standmd series are

tendyla

[ERTETY RPTI |
Aprpraliind.

+The Britlsh deslgnation for Unit, (<hzes in tids series §s “TUNS",




Tarre 1112 —Unificd and American, screw thread standard series

Threads per fnch

Bite Basic major Rizo
diameter Conarse Fine o Extrs fine ¢ 8-Thread 12-Thread 16-Thread
(UNCGCor NC) | (UNForN¥F)| (UNEFor scties series series
NEF) ™) (UNor N) (UN or N}
0 0.0800 | aceeeaian 80 1]
1 L0730 64 72 1
2 . 0860 &8 64 2
3 (090 48 56 3
4 1120 40 48 4
& . 1250 40 44 ]
8 . 1380 32 40 [}
8 . 1640 32 38 8
10 , 1600 24 32 10
12 L2160 24 28 12
<1
18 lal)
34
e e
¥ 13}
e Y16
B¢ ]
114g 114g
H 3
134 11{q
74 7%
134{q g
1 1
1 1
1144 1M4a
134 154
1348 1344
1% 11
154 1*1g
134 13
1% 174g
134 144
1914 1944
1584 144
1144 114,
134 1
1i#1a 1114
1% :'lﬁ
115e 11346
2 2
214e 214s
24k 25%
2i40 PEIT
214 2
2Ms 2%1s
2% )
274s RISFY
244 244
2% 254
2% 2%
274 274
3 3
3% 70NN R U % | H P PO RPN I Al
344 Iy
- S L P g A 33
34 Hi%
386 | oaees b L e ANk
334 KEH
3% | BBTB el ] e e e e 376
4 4, 0000 R 12 16 4
1Y 4, 2500 R 12 14 415
44 4, 5000 8 12 16 456
4% 4,7500 8 12 16 434
5 £, 0000 8 2 16 &
351 £, 2600 8 12 16 1351
54 5. 00 I 12 18 I3 *A
534 5,751 8 12 16 fEN
6 6, 0000 8 12 16 t

= For dlametors over 134 in., wse 12-thread series.
b For diatneters over 2 in,, use 16-thread series.

« Yor sories symbols applying 1o a particalar thread, see table 111.10,
4 Designated 8 UNS in the British Standard,
¢+ N4, Fortnorly s standurd size of the fine thread serfes.

Whore tho samo thread i3 in two series, use symbols 83 vxplained in par. 8, ., 14,




Tasre 111.3,—Coarse thread series, basic dimensions
UNC and NC

Designation Sectional aren , A .
Rasic major Basie pitch Minor diam- | Minor diam- | Lead angle at at minor 1 “““u‘?‘sfr““\s
‘ dismeter, 1 diameter, 5 | eter, external | eter. Internal basle piten dismeter at ared <,
8lze Threads per Thread throads, K. throads, K. dinneter, » D--2hy |« E_siy?
inch, n symbaol ! L
! 2 2 | 4 5 6 7 8 9 , 10
No. in. in. in. in. in. deg min inl in?
1 é 073) 64 NC 0.0730 0.062 0.0538 0. 0561 4 K 0. 00218 0. 00263
2 0862 86 NC . 0860 L0744 L, 0641 . 0667 4 22 . 00310 . 00370
3 (.00 4R NO . 0980 L0858 L0734 L0764 4 26 . 00408 . O04R7
LY I ) V5] £ NC 1120 L0958 . 0813 0849 4 45 . 00496 00004
5 (.12 40 NC . 1250 1088 (M8 . (879 4 1 , 00672 . 00796
35 (,138) a2 NC . 1380 7 . 0997 . 1042 4 50 . 00746 . 00909
8 (.164) 32 NC L1540 1437 L1257 L1302 3 58 L0106 0140
M0 (o |90§ AU NC . 1900 . 1629 . 1389 1449 4 39 01450 . 016
12 (.216 A NC 2160 . 1889 1849 1709 4 1 . 0206 L0242
i 20 UNC . 2500 L2078 . 1887 . 1959 4 11 . 0264 L0318
/16 18 UNC L25 L2164 L2443 L2524 3 40 L0454 L0524
16 UNC .375¢ 344 . 2933 L3073 3 24 L0678 L0715
/10 14 UNC L4378 L3911 L3499 L3602 3 20 L0933 . 1063
3 13 UNC . . 4500 4056 L4167 3 T . 1257 L1419
9/16 12 UNC . 5625 . 5084 . 4603 AT 2 59 J162 J1R2
11 UNC . 6250 . 5660 K136 . 5266 2 5¢ L2602 6
? 10 UNC . 7500 . 6850 .6273 L6417 2 40 L3302 334
7% 3 UNC 18750 +8028 17387 7847 2 3 i Ci62
1 8 UNC 1, 0000 9188 . B466 . B64T 2 29 . 551 . 606
1% 7 UNC 1,1250 1,0322 L9497 9704 2 31 L 693 . 783
1} ki UNC 1. 2500 1, 1572 1,0747 1.0954 2 15 . HY0 . 969
1 6 UNC 1,3750 1. 2667 1,1708 1,946 2 24 1.054 1.155
114 & UNC 1, 5000 1,3917 1, 2955 1.319% 2 11 1.204 1. 405
1% 5 UNC 1, 7500 1.6201 1, 5046 1.5335 2 15 1.9
2 4 UNC 2. 0000 1. 8K57 1.7274 1,759%4 2 1 2.50
b A Iﬁ UNC 2.25%0 2.1057 1.9774 2. 0094 1 55 325
21‘7 4 UNC 2, 5000 2.3376 2,131 2.2294 1 57 4.00
2% 4 UNC 2,7500 2. 5876 2, 4432 2,47 1 46 4,03
3 4 uNCe 30000 2.8376 2.653) 2,7294 1 36 5,67
3 4 UNC 3, 2500 3, 0876 29433 2,975 1 sl 7.0
3:7 4 UNC 3. 5000 3.3376 3,1933 3, 2204 1 2 bRy
a3y, 4 UNC 3. 7500 3.5876 3,440 3.4TH 1 16 9. 66
4 4 UNC 4, 0000 3. 8376 3. 6933 3.7284 1 1l 11,08

« tee formuta under definition of tensilo strass ares in Section H,’p. 5.

» For attaching purposes only, numhered sizes 2-56, 4-40, G 32, 8-32, and 10-24 aro now included in the Unified thread seriss, designation NC.
Bold type indicates Unified threads, UNC. See footnote b and tabsle TIL.10.

Tanre 111.4.—Fine thread series, basic dimensions
- UNF and NF

Dresignation l Seetions] area | . . .
. ¥ Basic major Basic piteh Minot diam- | Minor diam- | Jead angle at nt minor Pensile siress
diameter, D dinmeter, K eter, external | eter, internal basie pitch diamater ut 3 area A
Size Threads per Thread threads, K. threads, Kn diameter, A 1)—2h, l,(}_‘- \3”>'
inch, n symbol I | i
1 2 3 4 5 6 7 | 8 0 1
No. in. m. 1. ini. in, | deg min in? in.?
e (,069) 80 NF 0. 0600 0, 0519 0, 0447 0, 0165 4 23 0. 00151 0. 00180
1 (073 72 NF 4130 . 0640 Q560 L0580 h 57 L0037 00278
2 (.086) [ NF L ORB) .07h8 0668 REntY 3 45 (0330 L 00394
3 (.099) 50 NF L0040 CORT4 L0771 L0797 3 43 RLIEHY 00523
4 (U 48 NF 120 . DURS 0864 L0804 p 51 . DOBG6 . 00661
5 (125 44 NF APl L1102 0u7) L1004 3 45 L0076 . D0R30
6 {L13%) 4, NF . 1380 L1210 1078 1104 3 44 L0874 .01015
8 (. i64) a6 NF L1640 L1460 Py RRE 3 B L0125 | 01474
<10 (., 190} 32 NF . 1900 L1697 L1517 L1562 3 21 L017s ] L0200
12 (.216) Pal NF 2160 L1428 1722 L1V 3 22 L0226 . 0258
Ve 24 VUINF . 2590 . 2268 . 2062 L2113 2 52 IRV L0304
5/16 24 UNF L3125 . 2854 L2614 L2674 2 40 L0524 NUAN)
24 UNF .A750 L3479 . 3239 L3299 2 11 LOROY LORTR
7/16 20 UNF .4375 . AnsQ 3762 R34 2 15 L1090 ik
173 20 UNF . 6000 4678 4387 . 4459 1 b7 . 1486 16
9/16 18 1UNF . 5625 L5264 L4948 . 5024 1 55 i ] L2004
5 18 YINF . 6250 . 5HRY 5668 . 5649 1 43 .40 L2600
';Z 16 UNF L7600 L7094 L6733 L 6H23 1 a6 361 .33
29 i4 1INF 4750 . H2RG L1874 L1977 1 34 i LIS LB
1 12 UNF 1. 0000 _ 9459 L HYTH . 9098 1 36 ! 625 | Yk
I}/’ 12 UNF 1, 1250 1.0709 1. 0228 1,038 1 25 z LR(2 LK006
HA 12 TINE 1. 2500 1, 1959 1. 1478 1. 1598 1 16 1. 024 l 1.0738
134 12 UNF 1, 3750 | 1,3209 V. Zizn i i.anin 1 H b | 1 N 121k
17 12 UNF L6090 | L4459 LawTs | Lo 1 3o A ‘l 1.581

e Fu-rrﬁirt‘;]n’r‘kor“tlrl;lrl‘IH- “l.: u.;(-vthn 12-1!1}(:1\|l series,  See table 111.7.

b See fonnida unaer definiticn of lensile stress srea in Sectien H, po6.

« For attaching purposes anly, nambered i
Bold type indicates Unified threads, UNF.

16

s 0 20 and 11 32 are now ineloded In the Unifled thread series, designation N ¥.

"See footnote ¢ and table HI.10.




TanLr I11.5,—-Fxira-finc ihread series, bastc dimensions
UNEF and NEV

Designation | Reetional aren | gvuqi1e
- — | Daslemajor Basie niteh Minor diam- Minor diam- | Lead angle ot at minor 1 "“{:‘Il.(“simss
diameter, 1) dlanieter, ¥ eter, external | cter, internal hasic piteh dlameter ot ) SIi 1
Sizgp s Threads per Thread thrends, K, threads, A'n diameter, & D—2hs ( - ~,—)
tuch, n symbol Y
1 2 3 4 5 o 7 2 ] 10
No, i, in. in. in. in. drg wmin 1.2 in2
12 (.216) a2 NER 0.2180 0, 1657 01777 0. 1822 2 55 00242 Q u2to
A 32 NEF L2500 2297 207 2162 2 29 L0344 L0037y
B1e 32 NEF L3125 2902 L2742 2787 1 57 L0581 L062s
3 a2 NEF .37 3547 3367 a4 )| 36 LOSTR (832
7/18 28 UNEF L4378 A143 . 3937 , 3988 1 34 .20t L1274
1‘? b ] UNEF . 5000 AT L4562 , 4613 1 22 L 162 170
1o 24 NEF - 5625 . 5354 LA14 5174 1 pA .‘2(“ L2144
54 24 NEF L0250 . 5978 L5739 5709 1 16 256 L 2R%
14, 2% NEF L6875 . G004 L6364 G424 1 i L4158 .32
% 20 UNEF 1500 L7176 . 6887 . 6959 1 16 .36y L%
13/16 20 UNEF .R125 7800 LTRI2 L7884 1 10 .43y L45R
T 20 UNEF . 8750 L8425 LR137 K209 1 5 L5158 CAde
15/16 20 UNER L9378 3150 L8762 L8834 1 0 _68% 620
1 20 UNEF 1, 0000 L9675 L9387 . 9459 [ 57 087 Nradt
1144 18 NEF 1, 0625 1. (et RUTR 0024 0 59 LTT0 LT
1ig R NEF 11250 [ L 1. (A6 1. 064y 1] At _*‘\71 )]
g 18 NEF 1.1R75 1. 1514 1, 1193 1. 1274 0 53 A7 1, 00y
14 18 NFEF 1. 2500 1. 21368 1 IRIR 1. 1803 Q 50 10890 1.123
13 18 NFF 13125 1.2764 1, 2443 12504 0 4% HIRL VL 1 244
134 18 NEF 13750 13384 1. 306N 1.34149 0 45 1.333 1.370
1%4s 18 NEF 1. 4375 1. 4014 1. 3693 1.3574 0 43 1464 1. 503
3% 18 NEF 1 &30 3, 4639 1, 4318 1. 4309 0 42 1.60 1.64
1%e 18 NEF 16625 18264 1. 4043 1. 5024 0 40 174 1.79
134 13 NEW 1. 6250 188Ky 1. 5068 1. 5649 0 3% 189 1.04
1}{g 18 NEF 1.6875 1.6514 1, 3183 1.6274 1] 37 205 2.10
13 16 1UNEF 1.7500 1.7094 1.6733 1, 6823 0 40 2.10 224
2 18 UNEF 2.0000 1,9594 1,9233 1,9323 0 35 2,89 2.9
a For sizes larger than 2 in., use 16-thread series.  Sea tnble 111, 8.
s See formula under definition of tensil stress area in soction I, . 8.
Bold typv indicaice Unificd threads, UNEF. See table ilk. io,
TavrLe 1.6, ~8-thread series, basic dimensions
8UN and 8N *
Deslgnation Seetlonal uren | rpansile «
. — Basle tnajor Basle pitch Minor diam- [ Minar dlam- | Lead sngle at at minor lcl:;\rl‘l.:‘s‘tress
dismeter, D dismeter, eter, external | eter, internal basie plt(‘h ' dQiameter at FOSI:
Slze Threads per Thread threads, K, threads, Ka dismeter, A D--2hy L3 (, -—«—,—)
inch, » symmbol 2 I
1 2 3 4 5 | 6 7 | % i 4 1t
in. in. in. in. m. deg min in,? in.t
] 8 UNC 1. 0000 0, $188 0. 8466 0, R647 2 29 0. 551 [URFL
l‘/ 8 N 1, 1250 1,0438 L9718 L9897 2 11 LT .
lé 8 N 1. 2500 1, 1688 1, 0966 1,1147 1 57 .92y 1 000
1 8 N, UNS 1,3750 1, 2938 1, 2216 1,2397 1 46 1.155 1,233
l‘{l, 8 N, UNS 1.5000 1. 4188 1, M66 1, 3647 1 a6 1,495 1. 492
1 A n,lmn 1, 6250 1, 5438 1, 4716 1, 4897 1 29 1 68 1.78
1?4 8 N, UNS 1. 7500 1. 6688 1.5%66 1,6147 1 2 1.9% 2.0%
HA ] N, UNS 1.8750 1,7938 1,7216 1.7397 1 16 2.30 2,41
2 8 N, UNS 2, 0000 1, 9188 1. 8466 1. K647 1 n 265 277
2% 8 N, UUNS 2.1250 2.0438 1.9716 1. 9897 1 7 3.08 315
2Y, 8 N, (INS 2.2500 2, 1688 2,9966 2.1147 1 3 3,42 3. 5
2) 8 N, UNS 2, 5000 2,418 2, 3466 2.73647 0 57 4, 2 4. 44
2% 8 N, UNS 2,7500 &, 6688 2, 5966 2, 6147 ] 51 5.26 b 43
3 & N, UNS 3. 0000 2,9188 2, 8466 28647 0 47 6. 32 6. bl
a, 8 N, UNS 3. 2500 3. 1684 3,096 21147 0 43 .44 769
1 8 N, UNS 3, 5000 3. 4188 3, 3466 3,3647 L] 40 R 7h & 9
3% 8 N, UNS 3.7600 3, 66848 3. 5966 3.0147 0 37 10,11 10, 34
d 8 N, UNS 4, (M) 3.9188 3, 8466 3. 8647 { 35 1157 1] 81
4 8 N, UNS 4, 2500 4, 1688 4.0966 4, 1147 0 a3 12,12 13, 3%
41 8 N, UNS 4. 5000 4, 4188 4.3466 43647 L] K| 14 78 15 06
(A R N, UNS 4,7500 4. 6688 4, 5966 4.6147 0 2y 16,53 16 82
5 8 N, UN3J 5, 0000 4. 9185 4, 8466 4, 8647 | 28 1% 38 16y
5% 8 N, UINS 5.2500 5. 1688 5.0966 5, 1147 ) $ 26 20 33 o
1) 8 N, UNS 5. 5000 5 4584 5, 3466 5.3647 i L] 25 PR PUAY
5% R N, UNS 5, 7500 b, 66KA 5, 5966 5, 6147 0 24 M A2 24 K8
e 6 L. 8,, v N !IPS? _ 6, 0000 5. 9188 5. M,,ML 5. 8617 O_A __27.1;*4“?(3 71' 5!_1,1
a ’]hu 1" x-alzm o s rinq ‘able 113, . 16,
G Al tabiae bE. B R0 ERL Gy e, Dased 010 et o8 PIReNIeIICTH eqiiad 10 LNe GASIe MARJor (o141 dinmeter,
Fm 5.|w 3] n ;lelr ulinnk wh(‘ru lc)l(‘mn(i"{ hnsed on n ]r’npth of fugageient of 9 threads are more suitable than those of the standard 8 thread series (KN}, the

KUNS finits for all sizes lurger than 145 in, may bo derived from the tables {n section 1V
1 dinmeter and § thrend engagements are substantinily equal,

¢ Rea formuls under datinifion of tensilo stress srog in section 1§, p. 5.
Bold type indieates Unified threads, 1UNS.

The 1&g aned ity jn. sizes are ing tnbte 1. (0 and designnted N ag the
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Taurw 111.7.--12-thread

series,

12UN and 12N

hnsie

dimensions

[ —- == = y —_—— = —_— T e}
Deslgnation l Seetional area {0
o e _____ I Dasi major Hasle piteh Minor Atamm- | Minor dism- | Tead anele at at minor Petrstle stress
dlamieter, D diameter, 2 | eter, exterral | oeter, internal hasie piteh diameter at ares b, s
Slze Thrends per Thread threads, K, threads, K. diameter, N FLES 1YY x (L 3
inch, n syinbol b4 18
1 2z 3 4 & 6 7 8 9 10
in. in. in. in. in. deq min in? in.t
4 12 hi 0. 50 0.44459 0 AuTR 0. 4098 3 24 0,121 0,138
-9’16 12 UNC 5625 L 50K4 4603 L4723 2 59 162 . 182
8, 12 N LB iyt L hem L5348 2 40 . 210 . 232
"@f [ 12 N . 6875 L6334 N5 ] 2 24 . 24 289
L 12 N LTR00 L6954 TR . 6508 2 1l AR YA . 351
4ha 12 N LRI Briitt LT At 2 0 30 420
Te, 12 N Byl LHUR s A 1 51 . 462 495
15/16 12 UN L9378 L H834 , 8353 L8473 1 43 . 540 L5710
D1 12 UNF 1. 0000 . 9459 L RO7R L9098 1 a6 625 . 663
1116 12 UN 1,0625 1 004 . 9605 911 1 30 718 E
4 12 UNF 1. 1250 1, 0709 1,0228 1, 0348 1 25 R12 . /50
1 3/16 12 UN 1.1875 1, 1334 1, 0853 10473 1 20 15 . 061
D 2 UNF 1, 2500 ¥, 1959 1. 1478 1.1598 1 16 1024 1.073
1 5/16 12 UN | BT V5 1. 2584 1,210 1,222 1 12 11386 it
1 12 UNF 1, 3750 1.3209 1,2728 1. 2R1X 1 9 1.0 1.515
1716 12 UN 1, 4375 1. 3533 1.1353 1.3473 1 6 1388 1,445
ally 12 UNV¥ 1, 5000 14459 1,3978 1. 1098 1 3 1.52 1.58
14y 2 UM 1. 6250 1,5709 1,5228 1.5348 ] R 1.%1 1.87
134 12 UN 1. 7500 1. 6%5% 1.6478 1. 6508 0 54 2.12 219
1% 2 N 1. 8750 1. K209 L7112 1. 7848 ¢ 50 2 45 2. 53
2 12 un 2, 0000 1, 9458 1. 8978 1. 9098 0 47 24 2 K9
12t 12 UN 21250 2.07.9 2.0228 2. 034R 0 44 419 308
215 12 UN L2500 2.1939 2, 1478 2, 1598 0 42 3.0 aq.64
ALY 12 UN 2,5750 2.4709 2,272 2, 2848 0 9 4.04 1. 13
214 32 UN 25600 2.4459 2.3978 2, 4098 0 a7 4. 44 4. 60
by 1?2 1IN 2.6250 2.5709 2, 5228 2,548 [+ 33 4.97 S.08
234 ! 12 UN 2.7500 2. 6959 2. 647K 2,85 N 0 a4 G.4n non
2% 2 UN 2,8750 2,8209 2.1 2, 7848 ¢ 32 v. H.13
3 12 UN 3. 60K 2.9459 2.8978 2. HI9R 0 3 57 660
1A 12 UN 3.1250 3.0709 2.0278 3.0314% 0 30 715 TR
B A 12 UN 1,250 3,195¢ 3,1478 2,159 0 29 7.75 T.R9
3% 12 UN 3.3750 3.3209 3.2728 3. 2848 0 27 R 38 R, 52
:\l'/; 12 UN 3. 5000 13,4159 3.3978 3. 4098 0 2€ 4.03 918
A 12 UN 3.6250 3.5709 3.5228 3, 5348 1] 26 9.7t 9.RA
33 12 UN 3.7500 3. 6359 3.6478 3. 6598 [} 25 10,42 10,57
% 12 UN 3, 8750 3, 4209 3.7728 3.7848 0 24 11, 14 11.30
4 12 UN 4, 00 3.91459 3,R978 3,9098 ] 23 IIRLE 12 0§
LA 12 UM 4, 2500 4, 1959 4,147% 4.1598 0 22 13. 4% 13,65
4‘1/ 72 UN 4, 50 4, 4439 4,3978 4. 4098 0 21 1461 16 3
4}4 12 UN 4,7500 4, 6959 4,60478 4, 6598 0 19 iy 7.1
5 12 UN 5. 000 4. 9159 4, 8978 4,99 ] L 14.R 19.0
5v4 12 UN 5. 2500 45,1959 5. 1474 5. 1598 0 1% 2.4 2.0
6‘(} 12 UN §, 5000 h.4139 5.3978 5, 4098 0 17 22 % 5.1
12 12 UN 5. 7500 56959 5. 6478 5, BRIK ] 16 26 0 25.2
& | 12 | UM | 5, 0000 &, 9459 R, A97R i 5.95098 0 15 ! 21,8 4.5

e hese nre stundsrd sizes of the UNC or VINF serles.

v See farmondn under definitlon of fensile stress aren in section 11, p. .

HBold type indicates Unifled threads, UN. Hee table 115,10,

9. Hicn-Temrerarunrs, Hicn-Stresarn Ap- 4. CLASSIFICATION AND TOLERANCES

rurcarions.— For these applications the coarse- (1 GENERAL
thread gesies 1s recommended in sizes from 4 to 1

in.and the S-theead sertesin sizesover 1in, Limits
of size are given mmotable 11110, Some high-
temperature applications involving specinl phyaieal
charneteristies or condifions may require raodifi-
ention of dimensions, and it is recommended that
when sucl are necessary, they be applied to the
external thrond  See par (hY 2, . 23,

1. Trreap Crasses-~Thread elisses are dis-
tinguished from encic other by the amounts of
tolerance and allowanee, There are established
for general use six distinet elasses of serew-thread
toleranees and  allowanees,  These classes, 1o-

gether with the accompanving specificalions, are
for the purpose of assuring the interchangeable




Tanre 111.8.—16-thread series, basic dimenstons
16UN and 16N

Designation Sectional arsa |,
o | Basie mator Basle pitch Minor diam- | Minor diam. | Lead anrle at st mbnor Teasile strosn
diameter, D dinmeter, i eter, external eter, internnd brisie piteh dipmoeter at wreg b,
Stze Thrends per Thread threads, R, threds, ia diateter, A D =2hy . (!.‘1 Ly
inch, n symbol ? 16
1 2 3 4 & 6 7 - v 10
in. in. in. in. in. daeg min in? in?3
a3y 16 UNF 0, 7500 0,7094 0,6733 0. 6823 1 36 0. 351 0 474
13/16 16 UN . R125 L7719 L7358 LT448 1 28 Vi) . 444
¥, 16 UN 8730 L8344 <7943 LROT3 1 22 495 . 621
15/16 16 UN . 9378 L. #969 « 8608 . 8698 1 16 57 L 004
1 16 UN 1, 040 L9594 . 9233 .23 1 11 L3 w0
11/16 16 UN 1, 0625 1. 0219 . 9x58 . 994% 1 7 LThE TRE
14 16 UN 1. 1250 1.0644 1, 04583 1.0573 1 3 LR ¥y
13716 16 UN 1. 1875 1, 1469 1.1108 1,198 1 0 Y] 7
194 16 UN 1. 2500 1. 2001 1.1733 1, 1823 0 57 1 073 1111
15716 16 UN 1.3125 1,271y 1,235% 12448 [}] 54 1.1l 1 Zin
133 16 UN 1.3750 1.3t 1, 2043 1.3473 0 51 1 315 1 ans
17/16 16 UN 1. 4375 1.39609 1.3063 1. 3698 0 49 1445 1. 458
14 16 UN 1. 5000 1, 4501 14253 1.4323 1] 47 1.0% 153
19ya 18 ~ 1., 5025 1 5214 1.4 18918 n A5 172 1.77
134 16 UN 1. 6250 1. 5441 15483 1,5573 4 43 1 87 102
e 16 N 1. 67y 1. 6169 1. G10¥ 1. hTus 0 42 2.03 2 0%
LIEA 14 UNEF Y, 7500 1.7094 1.6733 16823 (1] 40 2 1Y 2N
13{q )] ~N 18125 1.7710 1. 7854 17118 1] Kif] IR T 2 41
1% 15 N 1. 8750 1, 8341 1, 7u%3 1, 4073 n 37 2 5 2 5%
1131a 1H N 1. 037H 1. 80t 18008 1. Higd 0 36 271 271
<2 16 UNEF 2. (00 1. 9594 1. 9233 1, 9323 0 a5 Rt 28
248 16 N 2,002 20 VRIS 1 W 6 KH 308 315
16 1N 2, 1250 2. 0841 2, 0811 2.0573 0 33 324 445
10 N DA EYE) 2. 16y 2. 108 PR i} 82 34K 3. 55
16 UN 2, 2500 2, 2094 2,1733 2, 1823 4] M 3 na 376
1 N IRV £ T LA PRI R [} a0 B 448
18 N 2.1750 21744 2,20t 2.3077 o puit] 4 428
15 ™~ | 214875 R ] 2N ! RIR TN ; n ] I 430 A
Cla 16 TN , 5000 2. 4594 2,4233 | o ba 4w 467
25 16 N 2, 6250 2. 591 2,583 [}] 26 5 O~ 516
23, 16 N 2. 7500 2, 7001 2,4733 l 0 25 n59 5o
2% 16 UN 2, 4750 2, K344 2, 7983 0 24 .13 (Y]
1 16 UN 3. 000 2,95 2,233 2.932% ! 0 23 6,649 6,74
34 18 UN 3.1259 3, 0%14 3.0483 3,0573 [i] 22 7m TR
31/4 36 UN 3, 2600 3, 2094 3. 1733 3. 1523 [ 0 21 789 )
3% 16 UN 3, 3750 3.3344 3. 2983 3,3073 ’ 0 21 K, 52 4 63
317 16 UN 3. 500 34594 3, 4233 a.412 0 20 % [
35 16 UN 3, 6230 1. 5841 1, 54K 3.5573 [} 19 Y R4 [N
31} 16 TN 3, 7500 1,709 36733 3. 6523 )] 18 10 57 10,69
3% 16 UN 3, 8750 38544 3.7983 3, K073 0 18 11.140 1143
4 16 N 4, 000 3, 4591 3,021 3.9321 1] 17 12 06 12140
(1% 16 L1 4, 2500 4, 20314 4, 1733 4. b2y L] 16 LR 14 78
41 16 UN 4, 5000 4. 4591 41231 4. 112 [ 15 15 41 18
4374 16 UN 4, 7500 4. 7091 4, 6733 4. 6823 0 15 171 174
o H Hhd 5. BN 4. 9594 4. 9235 4.9323 G 14 i iz
i 16 UN 5. 2500 5. 2094 5. 1733 5, 123 0 13 210 b
57; 16 UN 5, 5000 5, 1541 5.4210 5,132 [} 1 2.1 : Al
5, 16 U 5, 7500 BTN 5, 6733 5. (%23 0 12 an 2 V54
2] 16 UM £, 0100 b, 9594 b, 4233 5. 0123 0 11 2500 277

s These ure stanednrd sizes of the BN F or 1 *series,

» Moo formnly under definition of Gonsile stress area in seetion b, p. 6.

Bold type indicaten Unified threads, UN.  Seo table 111,10,
munufncture of serew-thread parts. This stand-
ard includes clusses 1A, 200 and 3A, applied to
external threads only, and clusses 11, 28, and 5B
applicd to internal threads only. The require-
ments for o serew-thread fit for specific applicn-
tions can be et by specifying the proper combi-
nation of elnsses for the conmponents. 1For esample,
an external thread mnde to eluss 24 Tiits ean be
used with tapped holes mude (o classes TH, 213,
or 21 lhnite for enectfie p:n:n]ir-g!fin“g_ 1t e nod
the purpose of this standard to limit applications
of the various standard elasses,

20 Unrronm NMisnwoy Ixreevan Tisan,
The nannmun major, piteh, and minor diameters

of the internal thread are respectively the same
for ¢lasses 113, 213 and 313,

3. Diveenion anp Scork or Tonerances.-—

(rt) The tolernnee onc the internal thread §s plus,
and s applied from the basie size to above busic
sz,

(hy 'The toleranee on the external thremd s
minns, and s applied from the maximum (or de-
sign) size to below the maximum size.

{r) Thoe toleranees specified represent the ex-
treme varations permitted on the prodaet,

4. Basre Foisrey vor Annowasces axp For-
eraxcEs - Clisses identified by a numeral fol-

1Y




Tanve HI1.9---Tnerements in pitch-diameter tolerence jormula !

(PD tolerance = C(0.0015 v 1 +0.0015V L 4-0.015vp)

Diameter, D | Length of engagement, 1,
I Based on Based on ! Based on
D vl b Va7 T L onols <77 L, jeootsx| T L, jooolsx
0'0015\/1' 0.0015V/ 1 1D 9p | 20p ' VIF 10 ap | 20p \/r‘ T n ap | 20p VI
for for | tar * for for | for for for | for -
abzes 1 tpl | otpi sizes | ipi | tpl sizes | tpi | tpd
in, in. in, in. in. in, in. in. in. in.

0, LS00 0, thakig 1. 9375 0, 001870 #0 Loeod 0.0600 [0, 000367 IS SN I O XY IR 01 10/ 20 D Coae| 301230 10, 002656
. 0R28 L000585 | 2.0000 NIRRT § I DR N D625 1L 000STS 200 ... L4500 | 001006 kY1 B 32500 | L O02T
L0730 . on0az7 2, 0625 . 001909 #1 L0730 | L 000405 - 44 B 57 L S 61100 1 N SN P 6| 3333 1 002742
. OR6GD , Ot02 2.1250 Lomem (o L) LOTHL | 000419 i8 40 L0001 001081 [ O 23750 | 002754
. D938 000682 | 2.1875 001847 #2 L0800 | . OUOH40 ceo--1 38 LGbS6 | 001118 3yl ... s | 3000 [ L602809
L0000 L ONoHtH 2. 250 L 001966 O3B 1 pOnesg o] Wee2E ) eon25 | oo ... oo | 36250 | D02RSR
Sl LO00723 | 2.3125 01984 GO0 E T2 321 L6250 | Lonbise 7] IR F 950 | 002005
L1250 LTS | 2.3750 LAMr2001 11094 0 ao04ys S BN 1 12/ I IR V'3 G/TH: T (NS SRS ERL YL I DOIER
. 1380 LONOTER L 2.4375 REZ T V20 1 o00s02 . BRTS | 001244 4 . 51 40000 {003y
. 1640 . 000821 2, 5000 L 002036 CHE2D |, 000503 28 T3 Loot2e8 | oo o] 401200 | L 00347
. 1875 . 0003480 2.6250 02060 5 T2 ... L1250 | 000530 | ... . 27 L7407 | 0019wl 45 . 4230 | 002092
. 1000 JOMRG2 L 2,700 02102 PO P L1380 | O005ET 35 12 Cop LTHE | 00t PO P DR A DO .1 I B 81 v
L2160 000900 | 28T L002133 R ETUE I {1702 RO JB125 | 001352 £ 37’3 SRR PN B 1 ¢ J I LRI
o 25N, L A4S 3. (XK 02163 LIt Loooonsws ool IR I CRAN o0l Lo [ R DR I DY VI B 2 PV
L3125 001018 | 31250 002193 L1607 L 000601 2 3 I S CKTHY 001403 43 L. 4TM0 | 360

3750 LOO10R2 | 3, 2500 002222 0 cooesoT |oooo L n}..... RRCVSJ I I ETT 32 2 RN B ceeo | AXTAD ) OG3R12
4375 001130 | 3.3750 002250 g ooz | oo b L SUATS 01402 5 B ALY I
. 5006 L0019t | 3, 5000 002277 CIATS | L 0u6e 50 1 9 20 oo | onisou | oL, PR SR 9% b2 I I KT
. 3R25 LODEER L3, 6250 002304 Clao | L0065 [ ] e 1.06245 | 01546 Shal o). O.25%) | 002447
.62 L0012 3. 7600 02330 - (XS RREE.0911 £/ SO ARt B £ 0 W I E D OO (1T, 3 (R IRUP B 58750 1 03478
LBHTH L0132 ) 3.RTA0 002356 .. L) 44 ..., L2045 | L ODORTR 1l 8y . 11250 371 B . 5 5000 | 63518
L7 L1363 | 4, 0000 02341 flz R P L2160 |, 000807 (. I 11875 R .. 85,625 1 3w
LKI2H L0ldm) | 4,250 AR430 FooL L N L21K% | 000702 Thal .| 1] 1 2600 53s 5700 | une7
it LS A, XN 04768 YL 40 ;.. L2228 | 0TI Ll L] - PO I 3 120 I e i L AR | G083
L9375 SAN46N | 4,750 L 17173 U AR RS I L2344 000720 136 o). L L3TH0) L00170Y 6 b oo |, 003674

1. 0000 L0050 | 50000 025605 80 L2500 FLas) |l Cas M| 1 4me | o079 | . . L. L B0 | L 00N3R24

1.0625 LOOIHS1 | B 2000 , 02007 . canse L 000773 b o o 14875 | LootTaN | Lol RIS PR B B 45 I L P N

1, 125%) 01500 | 8, SN L 002644 72 LA | L0791 1 6 | Lo ] Lofson | o037 b L] T | 004108

1,147% RLOLTCR A LT AHYZBAT .. J2812 | 00TuS 14y o] 1.a2s0 | Lootat2 ] oo o] R0 | 004243

1. 2000 01615 1 6,060 Sogyee o Loutu boootsy b [ 12 | Lo | .wvivdy | L., .. b ARK L 004073

1.3125 01682 7.0000 28048 el .o &1 L5125 ], 000O83Y 134 oo} ..o} LTS00 | 001984 | Lol oL es00n) | 004500

1, 4750 016K | R, 0000 L0000 | L. .2 I L3214 | . OO0RS0 174 . 1LRTHO | 0004 L oL ceee]eeee OO0 | M4A23

1.4375 Lotes Lo no 30 | oL I O L3uR] |, 000850 2 442 10§ 220000 Jo0212) |0 L Cop L losoenn | L 004743

1. 5000 RO IFRIRUNG L2 |l 29 6 PR XA (e 24 ). ) 12sh | un2isT e Lol HID A | IO4RAY

1, 5625 SNITSL 12,0000 00348 L RPN D L3438 [, 000K~ 273 B T R R0 224§ I [ 1379170 I I, b oL nuon | MeT5

1. 627 L0174 | 14, 00ik) LJODRGTD oL 56 L3571 | . 000ROG RIPXT DA ceeen]. I BN Y 005087

1. 6475 LOUL7RG | 1h 0000 L003TRD ool A U L4505 | L 00ROy 02172 oo o | L 005198

1. 750 LOOIR0R | 1K, D000 syl Mlo2¢t . L4750 | L 000010 002430 1. S

1. K125 LO0TR20 | 20, 000 LOMMUT72 | o IR CE006 | L 000037 JN2ART (L

1. 8760 LJ0IAAD | 24, 0000 004827 oL e L4063 1 000956 N LIP30 DA

CATRT | LODY6R L 25uR
A219 | o0u7s ] !

Piteh, p

0 ) ! o ! |
T hrewds: || Threads !’l‘hrrmjm ‘ Thresds IThreads l T'hreads 1'1‘hremlx:
T T S R L A A X TE RV T I (N (N LRV R L NTERVAT I L VY S LRSI L) 01V | PT O nnby
fueh | v [ ineh | teve i nch i v | meh A podnek 15Vp ool | 0015V ! fneh I "V
; - — X S . —
l in, in. | in. i in. ' in. | t tn. | in,
) 0, 100408 ) (101105 6 I 0. tnlagn 27 0. 667 1y 0. (02184 1 Mhy 0.002144 I 7 0. DO
72 JO0RGT 44 L0116 31 Soidy 20 LT 15 ANIZE62 i 11 -Uns0ss 6 L0A5A3
] ADOMIK 44 L0120 32 014K | 2 TR0 " LOD2IN2 n L0232 aby LI
o) LOR09TH 1 42 LxHzdl 30 AN B ¥2 -onigra | 13 ST | it L OUAART 5 . N15130
bt} 001025 % 40 NLITPAY] | 28 L1627 2 U st I' 12 L (M1ZAt2 ‘ 8 L OUs750 4149 05503
.................................................... T T e T f RG]

! For clhuss ZA, (= . Forother chusses, values of ¢ nre givrrmiluv the {r:xt,' pp.r’zl wndd 22,

lowed by the letters A and B are derived from

Inified formulas in which the piteh dinmeter
toleranees are based on inerements of the busie
meajor (nominnl) diameter, the piteh, and the
Tength of engngement, Fhese formulas and the
class deginations apply to all of the threads spe-
cified in section 111

The basie formuls, from which allowances on
wll diatnciers wind tolerances on piteh dimmeter wre

derived, ps:
Tolernnee (or allowanee)  C(O.0015 A 1 0.0615
V6 10015y ),

20

where

(==a factor which difTers for the allowance

or toleranee for each class

17 basic major dinmeter

L.~ length of engageinent

o piteh,
This formuln is based on the sccuracy of present-
day threading pruectice, and is applicable fo all
resconable combinntions of dinmeter, piteh, and
length of engagement. Numerieal values o the
increnaents in the formula for standard dinmeters,
pitehes, and lengths of engagement are given in
table 111, 9,




5. ALnowances.—Allowances are applied only
to external threads. The values of the factor ¢
(par. 4 above) for allowances are as follows:

Class Factor ¢
1A 0. 300
2A . 300
3A . 000

6. Major Diamurer Tonsrancus.—(a) Ior-
ternal threads—The tolerance on major diameter
for class 1A is cqual to 0.090 {72 und for classes
2A and 3A is equal to 0.060 3p: Tolerunces
equal 10 0.0905/2% arc provided for class 2A coarse
and 8-thread series threads of unfinished, hot-
rolled materinl,

(b)y Internal threods~The tolerance on major
diameter of internal threads is equal to /6 plus
the piteh diameter tolerance of the class of thread
involved. The maximum major diameter of the
internal thread may be determined by adding
0.7939(==1111/12, fable 111.1} to the maximum
piteh (immeler of the internal thread, In dimen-
sioning internal threads the maximum major dinm-
eter 1s not specified, being established by the crest
of an unworn tool. In practice, the major diam-
eter of an internal thread is Hniquﬂ(lm‘y when
accepted by a gage or gaging method that repre-
sents the maximum material condition of an exter-
nal thread which has no allowance.

7. Minor Diamurer Torerancrs—(@) Jorler-
nal threads —The tolerance on minor diameter of
external threads is for veference only. At the
nominal minor dinmeter, that is at the intersection
of the reunded root with its center line (see fig.
HT.1) it equals the piteh dinmeter tolerance plus
71/12 and applies only where the rounded root is a

requirement of the design,  Otherwise the toler-
ance shall be /1/4 plus the piteh dinmeter tolerance.
The minimum ininor diameter of the external
thread  may be  determined by Hubn'm'ting
0.6495p( 3714, table 1HL1) from the mimimum
piteh digmeter of the external thread,  In dimen-
sioping external threads the mininm minor diam-
cler is not specified, being established by the erest
of an unworn tool,  In practice, the minor dinm-
cter of an external thread s s(lll‘-:f!l(l“]\ when
pecepted by a gage or gaging method that repre-
sents the maximum materinl condition of the
internal threed less the allowanee, if any,

(b)y Internal threads, ~Internad theead minor
dinmeter tolerances specified in the dimensional
{ubles are bosed on the use of materinls of equal
tenstle strength for serew or bolt and nut. or
tupped hole and a length of engngement equal
to the nominal <]imnr-l(-1-. Hm- p. 4. For ‘pvn('ml
"!ll I' ‘ ‘ S Paengn o~ »

lerances are suitable for
Tengths of ¢ ng_{ugf-nwnl np to 14 dinmeters, They
are bused on formulas ay follows:

annlientiona

Classes 1B and 2B;

All thread series in sizes less than 4 inch, tol-
erance=[0.05 Ypt4-0.03p/1)]—0.002 in., thlun
the following limitations:

Tolerances shall not be greater than 0,394 p.
(This corresponds to 53 percent of the basie
thread height and applies in the range of the
smallest number sizes of the NC and NI thread
series,)

Tolerances shall not be less than 0.25p—0.4p2.
(This corresponds to a thread height of 65 per-
ceny for 80 to 24 threads per inch.)

The formulas are suitable for geners] applica-
tions having lengths of engagement up to 134 7).
However, some thread applications require
lengths of engagement which are greater than
1% 1) or less than 12, For such applications it
may be advantageous Lo increase or decrease
tolerances, respectively, as explained in section
1V or to use recommended hole size Limits for
different lengths of engagement, appendix 3,

table 3.1, p. 187.

All thread series ! %4 in. and larger,!
tolerance==0,25p—0.4 %,

(This corresponds to a thread height of 64.5
percent. for 32 threads per inch graduating to
71.8 percent for 4 t.]u-(-mﬁs per inch.)

Class 3B, all thread series:

Tolerance -=0.05+24-0.03p/D—0.002 in,,
within the following limitations:

Tolerance shall not be greater than 0,394,
(This corresponds to 55 pereent of the basic
thread height and applies in the range of the
smullest numbered sizes of the UNC, UNF, NC,

and NI thread sertes,)

Tolerance shall not be less than:

For 80 to 13 threads per inch, inclusive,
0.25p -1.5p%  (T'his corresponds to a thread
height of 67 percent for 80 threads per inch,
graduating to 74 percent for 13 threads per
inch,)

For 12 thrend.: per inch and coarser, 0120,
(‘I'his corresponds 10 a thread height of 74 per-
cent and is the toleranee for all sizes, 12 threads
and coprser and 1 in, and larger,)

The formulus are suitable for general applica-
tions having lengths of engagemnent up  to
1% 1. However, some thread applications
require  lengths  of  engagement  which  are
grenter than 1) 12 or less than ). For snch
applications it may he advantageous to inerease
or deerense toleranees, respecetively, ag expluined
in scetion 1V or to use recommended haole size
limits for different lengths of  enpgagemens,
appendis 3, table 3220 po 190,

8 Prren Iiaseresn® ToLriANCES, -
of fustor €', “The values of the fuctor

(e1) Values
¢ {(par, 4

e (orinala s nnt sppllesble (o thresds ronrser fhist 4 (34,
threads e woleranee 0,17
81 e Jritisly destgnation for ¢ ‘piteh dameter'" dg “effeetive dbneter,’

Yor sueh




above) for piteh dinmeter toleranees are as follows:

- =T T oot o il |

Cliss | Factor €' J
|
1A 1. 500
1B 1. 950
2A 1. 000
2B 1. 300
3A | 0. 750
o . 075

1t will be noted that the factor 7 is 30 percent
greater for internnl than for external threads of a
given class number on account of the relutive
difficulties of manufacture.

() Lengtl of engagement —The toleranees on
pitch diameter, and the allowances on all di-
ameters, for the coarse-, fine-, and S-thread series
are based on a length of engagement equal to the
basie major (nominal) dinmeter and nre applicable
10 lengths of engagement up to 14 diameters.
Jioi the extra~fine-, 12-) and 16-thread series they
are based on a length of engagement of 9 pitches
und are applicable to lengths of engagement from
510 15 pitehes,  Where the length of engagement
exceeeds that for which the tolerances ure appli-
cable, tolerances and allowanees should be obtained
from the tabulated toleranees or inerements for
specinl threads, if applieable, or computed from
the formulas,

(ey Lomits of size”—With respeet to the piteh
diameter limits of size, it s intended, exeept as
hereinafter qualified, that no portion of the com-
plete thread be permitted to project beyvond the
envelope defined by the maximunm=etal limits on
the one hand, or beyond thut defined by the
nunimum-metal limits on the other, and thus be
outside of the tolerance zone as illustrated in
figures TILS ond 11145 Also, the diameter
equivalent of the varintion in any given element
except piteh diwmeter shall not exeeed one-half
of the piteh dinmeter tolerance,  Devintions
from specilicd size and profile telude varintions
in lead, uniformity of helix, flank angle, taper,
out-of-ronndness, and surfuee defeets, Accord-
ingly, volues are given an table TTLTL, for the
stundard  thread series and elnsses, of one-half
of the piteh diameter toleranees and the devia-
tions in fead aned flank angle which are equivalent
thereto,  Flank andle eoquivalents are bhased on a
depth of thread engagement of 51778,

The dinmeter equivalents of varintions i lewd,
uniformity of helix, snd fiank anele are alwanvs in
the direetion toward maximume materinl, that s,
they inerense the virtual dinmeter of the external
theead wud deerease that of the internnd thyend,
Thus, the maxioume-taterind piteh dinneter s

Fa Yor acronanfieal aptdie dione, practiee s vy deviate from tho.e Leao
epr il See Mibibaey Spectfication 311 S 57

S E e fud] tgleraee canmet, tlarefoe D e v on el daroeter anlens
deviatoons inoadl ofher thteel clments e zeto

22

are a limitation of the virtnal dismeter (effective
size) and aare o speeified herein for all thread closses,

Variations i tuper and roundness of the piteh
dinmeter, together with variations of the pitel
dinmeter as a whole, may be in the direetion of
minimum  material, and thus the minimum-
material piteh diameter hmit may be specified as
a limitation of the piteh diameter as a single
clement.  However, In view of the interrelation of
the piteh diameter, variation in lead and flank
angle, ete,, together with practieal considerations
relating to established production processes, prod-
uct application, and inspection procedures, it is
customary to interpret the mininmunn piteh diam-
eter of the external thread and the maximum piteh
dismeter of the internal thread as virtual dinn-
eters (effective sizes) o elasses 1A, 24, 1B, 2B,
and 3B, for application to various mass-produced
holts, nuts, serews, and other similar threaded
fasteners, and to some custom threaded parts
where  design  requirements  are fulfilled. See
“Limit gages” and “Acceptability of threads,”
seetion VI pp. 108 and 118,

(1Y Diameter equivalent of angle deviation -="The
general formula expressing the relation hetween
devintion i the half sangle of thread and jis dinn-
eter equivalent—that is, the amount of the piteh
dinmeter tolerance absorbed by such a deviation
s

fie

cot da=_,, .
o1 sin «@ cos a

4ol «a

i which

§ Iv—:piteh dinmeter inerement due to deviation in
hall angle

he—=depth of thread engngement
a==basie holf angle of thread
dac~error m Lalf nngle of thread,

In solving for 81 the avernee valiue of sa for fwo
sides of the ihread, reegardless of their sign, should
be taken.  The sign of cot ais plus when the half
angle of thread is Tess than busie, minus when the
half anele s greater than basie. By omitting
4 eot a from the formula an approximate menn
value for e or 874 18 obtained which differs very
Jittle from either estreme value,  The Committee
has, therefore, adopted for general use the formula

e

cot da—= . :
ol sina con

Tor threads of Unified, Ameriean, or Ameriean

Nutionub form, where b, 5108, this formnla
reduees to
col dee 1',’ cor sl 120 tun o,
[y




(2) Diameter equivalent of lead deviations.—The
formula expressing the relation hetween lead de-
viation between any two threads within the length
of engagement, and its diameter equivalent is as
follows:

8Ii=: (4. 8p) cot «,
in which

sIv=pitch digmeterinerement due to lead deviation
sp=the maximum pitch deviation between any
two of the threads engaged

a=hall angle of thread.

The quantity 85 1s always added to the meas-
ured piteh dinmeter in the case of an external
thread, and it is always subtracted in the ecase of
an internal thread, regardless of the sign intro-
duced by the lead deviation §p.

For threads of Unified, American, or American
National form, the above formula reduces to

8l=1.7321 5p.
(b) SCREW-THREAD CLASSES

1 Crasses 1A axp 1B, (a) Dejfinition.—
Classes 1A and 1B threads replace elass i for new
designs.  These elasses are intended for ordnance
aud other special uses, They are used on threaded
components where quick and easy assembly s
necessary and where a liberal allowance s re-
quiredd to permit ready assembly, even with
slightly brmsed or dirty threads,

Maximum  diameters of elass 1A (external)
threads are less than basic by the simount of the
same allowance as applied to elass 2A. For the
intended applieations in American practice the
allowance is not available for plating or coating.
Where the thread is pluted or coated, speeial pro-
visions are necessary.  The minimum diameters
of eluss 1B (internaly threads, whether or not
plated or conted, are basie, affording no allowance
or clearance for asembly with maximum metal
external  thread  components having maximum
dinmeters which are basice,

by AMlowances and tolerances. Allowanees and
toleranees for the respeetive thread series are
speeified in fables and their application is shown
in figure 1113,

2, Cnasses 2A axo 28, () D)finition.  Class
2A for external thirends and 2B for internad threads
are the most cotnmonly used thread standards for
general applications, including produetion of holts,
serews, nuts, and similar threaded fusteners,

The maximum dinmeters of cluss 2A (external)
uncented thrends nre less than hasie by the anownt
of the allowanee. The allowanee smmimizes enll-
g and seizing in high-cvele wreneh assembly, or
it o be vaeed (o weconnnodute plated fniches or
other coutimg. However, for threads with ad-
ditive finish, the muxanum dinmeters of elass 2.0
miy he exeeeded by the amount of the alowanee;

i.e, the 2A maximum diameters apply to an un-
plated part or to a part before plating whereas the
pasic diameters (the 24 maximum diameter plus
allowance) apply to a part after pluting, The
minimum diameters of class 2B (internal) threads,
whether or not plated or coated, are basie, atlord-
ing no allowance or elearance in assembly at max-
imum metal limits.  See par. 9, p. 18,

Certain applications require an  allowance to
permit appleation of the propor libricant when
making up the assembly, particularly with pressure
vessels and steel pipe flanges, fitlings, and valves for
high-temperature, high-pressure service.  For such
applications class 2, which has an allmvance, and
class 288 are peconemended, replacing cless 7 which
was previousty established for such applications but
which has been discontinued as an  American
Standard.  Sce par. 8, p. 18, In this application,
when the thread 1s eoated, the 24 allmeance may not
be consumed by such coating.

0y Allowances and tolerances.  Allowances and
tolerances for the respective thread series are
specified i tables and their application is shown
i figure 111.3.

3. Crasses 3A axn 3B-—(@) Defindtion. —Class
3A for external threads and class 3B for internsl
threads provide for applications where closeness
of fit. and accuracy of lead and angle of thread are
important,  They are obtainable consistently only
by the use of high quality production equipment,
supported by a very eflicient system of gaging and
mspection, The maximum  diameters of  class
3A (external) threads and the mmimum diameters
ol class 3B (internaly threads, whether or not
plated or coated, are basic, affording no allowance
or clearanee for assembly of maximum-material
components,

(b)Y Allmwranees and tolerances. --No  allowanee
is provided, but sinee the toleranees on “go” gnges
are within the limits of size of the produet, the
gages will assure a slight clearnnee between product
made to the maximum material limits, Tolerances
for the respective thread series are specified in
tables and theirapplication isshown in figure 1114,

4. Coxrep Tunreans, Tis not within the scope
of this standard to muke recommendations for
thicknesses of, or to specily limits for, contings,
However, it will aid mechanieal interchangeability
if certain principles are followed wherever condi-
Lions permnt,

It is desirable that the finished threads be within
the Iinnts of size estublished herein, To that end,
external threads should not exeeed the basie sizoe
after plating and internal threads should not be
bhelow the basie size after plating, 1t s recognized
thnt there are some commonly vsed processes,
stuch ns hot-dip galvanizing, which are firmly
established, and threads coated by such proeesses
do not full within the scope of this recommendu-
tion

Class 2A provides both o tolerance and nn allow-
auce. Ny requirements for coatings are sueh ns
those deposited by electroplating processes. In
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general the 24 allowancee provides  adequate
undereut. for such coatings.  See par, 2 above.
There are varinbles in thickness o} coating and
symmetry of coating resulting from commercial
processes. 1t should be stressed that threads
after plating should be aceepted by a basie size
“g0” thread ring gage or equivalent funetional
gage, Class 1A provides an allowance, but in
this cage the allowance is maintained for hoth
coated and uncoated product.

Some toleranee classes do not include an allow-
ance, i. e., class 3A. Tt is suggested that the
limits of size before plating be reduced by the
amount of the 2A allowance wherever that
allowance is adequate.

No provision is made for overcutting internal
threads, as coatings on such threads are not
generally required.  Further, it is very diffienlt
to deposit a significaut. thickness of coating on the
flanks of infernal threads. Where a specifie
thickness of coating is required in an internal
thread, it is suggested that the thread be overcut
so that the thread as coated will be aceepted by a
“go’ thread plug gage of basie size,

5, METHOD OF DESIGNATING ASCREW THREAD

1. Sranparp MErhop oF Dusienarine.—The
standard method of designating a screw thread is
by specifving in sequence the nominal size, number
of dn‘oads per inch, thread series symbol, and
thread class symbol, supplemented optionally by

itch diameter and its tolerance or piteh-diameter
Emits of size.

An example of an external thread designation

and its meaning is given below:

Fromple: %—20 UNC-—3A
| | _Thread elass desiy-
nuation
__Thread series destgnation
‘ (see dimensional tabies)
| Number of threads per inch
L Nominal size (fractional diameter or
serew amber)

PD 02175 0.2147—{Specification of 1’1) optional)
Where this, or a thread of a class other than 2A]

is to be conted, the designation may, unless other-

wise specified in procurement documents, be fol-

lowed by the words “after coating,” thus:

%-20 UNC 3A

PD 02175 0.2147 AFTER COATING (Speeifica-
twon of I’ optional)

%—20 UNC--2A

PD 0.2164-0.2127 (Specification of ') optionul
when wncoated)

PD 02164 0.2127
BEFORE COATING j(””/”;l“[ whin roa

P1) 02175 NMAX. exeept on stock 'ih'ru.s'.lj
AFTER COATING

26

Unless otherwise spectfied, threads are right
hand; a left-hand thread shall be designated “200
as follows:

1420 UNC—3A—L1

2. APPLICATION OF BTANDARD DEsiGNATIONS. ~~
The standard series designations listed in table
11110, col. 2, ave applicable to the corresponding
standard thread sizes when limits of size conform
to those listed in table 111,10 or when thread crests
are modified in accordance with par. 3 below. The
designation “NS” applies to all threads of the
standard series for which limits of size are com-
puted from step tables (section 1Y), increment
tables, or Unified and American formulations for
all clements,

3. Mopreren Tareans.—It is oceasionally ne-
cessary (o modify the limits of size of the major
dinmeter of an external thread or the minor
diameter of an internal thread from the limits
established for standard series threads in order to
fit a specifie purpose but without change in class
of thread or piteh dinmeter limits, Sueh threads
should be specified with the established thread
designation followed by a statement of the modi-
fied diameter imits and the designation ~MOD.”

cramples:
Fxternal thread:
%24 UNF--3A AOND,
Major dinmeter 0.3720-0.3648 MOD.
Internal thread:
%—24 NF—2B MOD.
Minor diameter 9.330-0.336 MOD,

4, Tureavs OTHERWISE ALTERED. —See section
1V, p. 100.

. Untriep Turpan SyMson D ESIGNATIONs——
Where a thread series symbol i a designation of o
serew thread starts with “U”, 10 indieates that,
this series or dinmeter-piteh combination corres-
sponds in all respeets, including tolerances and
allowances (if any), with the British and Canadian
thread of the snme designation, However, where
the U does not appear in a thread designation of
clusses 1A, 2A, 3A 1B, 2B, or 3B, ull thread
clements conform to the prineiple on which Unified
threads are based,

6. LIMITS OF SIZE, STANDARD THREAD SERIES,
TABLE I11.10

The himits of size, allowances, and tolernnees
for the Unified elasses nre given in table 11110,
See 3, Thread Series, Symbols, and Suggested
Applications™, p, 13,

The maximume-materinl piteh dinmeter i
Gnaxiiun external and mininminternal thrends)
are a limitation of the virtual dinmeter (eflvetive
sized for slb threwd elasses, The minimum piteh
dinmeter limits are to he interpreted i aecordanee
with par, Be, p. 22,

J\_____




TaBLE 111.10.—Standard series limils of size—-Unified and American screw threads
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Tanve H110—Standard series limits of size-~Unified and American screw threads ~Continued
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Tarve I11.10,—Standard series limits of size— Unified and American screw threads— Continued
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TapLe 111.10—Standard serics limits of size—Unified and American screw threads—Continued
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TapLr 11110 —Standard series limits of size—Unified and American screw threads—Contlinued
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TanLe HIL10--Stindard series limils of size— Unified and Amcerican screw threads—Continued
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& hersuding combinations of thread elasses, sea par. 1, p. 18,
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4 dee figs, VI, VTR and 1114, o0 11, 24, and 256
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Tanee LU —Deviations iu lead and half-angle cquivaleat Lo one-falf of piich

divmeter toferances, Unified and American
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Tanne L 11 —Deriations in lead and half-angle cquivalent fo onc-half of pitcl diamelsr tolerances, Unified and American
gerew threads—Continued
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TasLe I11.11.—Deviations in lead and half-angle equivalent to one-half of pitch diameler tolerances, Unified and American
screw threads-—Continued

Designation

Extornal Internal
Tbreads Thread Hall of pitch Equiv. devi- Equly, devi- Thread Half of piteh Equiv.devle | F julv, devi-
Blze per symhol diameter ation In ation in hall- symbhol dlameter ation fn ation in half-
inch toleranco lead angle tolerance lead angle
1 2 3 4 & 6 7 8 Y 10

No. in, in. in, deg min {n, in. deg  mi.
I UNC-1A 0, 00140 0. 00254 2 1 UNC-1B 0.00575 0.00332 2 KL
34 10 )l UNC-2A . 00298 00170 1 21 UNC-2B . 00385 L0222 1 4.
UNC-3A . 00220 .00127 1 0 UNC-3B Q028 . 00165 1 1
3% 12 { N-24 00275 L 00159 1 31 N-2B . 003603 . 00208 1 50
~3A L0205 LO0TLH 1 8 N-3R L 00270 L0056 1 29
I UNF-1A . 00375 .nz17 2 45 UNF-1B D4 L 00253 3 35
3 16 UNF-2A L 00250 L 00144 1 5 UNF-2B 00325 . 001K 2 28
| UNF-aA 00190 S00110 1 UNF-31 00245 Jo0ls1 T
3% 20 UNEF-2A 00220 .0M27 2 1 UNMEF-2B L0245 LN18s 2 37
‘ UNEF-3A 00185 L OD0BS 1 31 UNEF-3R 00215 L00l24 1 hR
13¢ 12 N-2A L 00275 00159 1 31 N-28 . 0N360) L0208 1 59
s N-3A . 00205 00118 1 ] N-3R L0270 L 00156 1 20
I 18 UN-2A 00245 L 00141 1 48 UN-28 00315 L O01x2 2 19
s UN-3A LONERO L01D4 1 10 UN-3B 235 L0016 1 43
13¢ 2 UNEF-2A . 00220 00127 2 1 UNEF-21 L 005 NS 2 37
s UNEF-34 00165 , 00095 1 31 UNEF-38 K215 00124 1 "
UNC-1A L0475 L0274 1 R UNC-18 L 00615 L00355 2 32
7% ¢ { UNC-2A L0318 L OhIRZ 1 18 UNC-2B 0 LOU237 1 41
UNC-3A . 00235 L 001340 0 5% UNC-48 00305 L0017H 1 15
g 12 { N-2A .00275 LON159 1 31 N-2B L (1360 LR ] 50
i N-3A L bos LO0LIR 1 R N-aB 00270 L0156 1 bl
UNF-14 L0405 L 0Z34 2 36 UNF IR L0530 L 00306 3 M
% u { UNF-2A L0270 NiOEH 1 44 UNIEF-2R L3N L2 2 14
UNF-3A . 00205 L0018 1 1y UNF-3B 00265 L 00153 ] 42
74 18 TIN-2A L00245 L0141 1 4% TN-28 L003tA L0182 2 i
4 UN-IA . 00180 L0014 1 19 1'N-38 L0235 L0126 1 41
24 2 UNKEF-2A 00220 . 00127 2 1 UNEF-2B Riiv 4 L0165 2 37
/ UNEF-3A L 00165 L (00Y5 1 31 UNEF-3B 00215 00124 1 58
331 12 M TIN-2A L 00285 00185 1 a4 UN-2B L 00370 L 00214 2 2
16 1 UN-IA A NG 1 ¥ 1IN-3R L0ZTh 00159 1 41
134 16 UN-2A A2 L00144 1 50 UN-2h L0425 RO 2 s
s ! UN-3A LO01KS L0007 1 21 IN-3B L0245 REOEY 1 4%
134 20 UNEF-2A 00225 L 00130 2 4 UNEF-2R 00295 L0170 2 42
4 UNEF-3A L0070 L OO0 1 33 UNEF-3B L 002X .00127 2 1
UNOC-1A L 00505 L 00292 1 b1 UNC-1R 00660 L0038l 2 25
1 8 UNC-2A 00340 L0016 1 15 TUNC-2B . IN440 L0024 1 47
UNC-3A L0025 00147 0 56 UNC-38 L0330 L0101 1 13
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1% 12 J UN-2A LG L 016s 1 34 L 00370 RLIVIE) 2 2
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1t i 00250 L0144 1 50 1UN-2B , 00325 RLULS 2 P2
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1 L 00235 00136 1 6 NEF-21 L0310 LT 2 44
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Tanue 11111, —Deviations in lead and half-angle equivalent to one-half of pileh diumeter lolerances, Unified and American
aerew threads—Continued

Designation External Internal
Threads Thread Hall of piteh Equiv, devi- Fquiv. devl- Thread Hall of pitch Equlv, devi- Equiv. devi-
Slzo per symbol dlameter ntion in gtion in hali- symbol dinmeter ation in ation {n half-
inch tolerance lead angle toleranco lead anglo
1 2 3 4 5 6 7 R ) 10
No. in in. in, deg min tn. in. dep min
1% 18 { UN-2A 0. 0255 0.00147 1 52 0. 10330 0. 00191 2 28
UN-3A L 00190 00110 1 24 L NE250 . 00144 1 5
1% 18 NEF-2a L (245 L0n141 2 1 NS . 00182 2 36
NEF-3A L0180 L0014 1 29 L0235 . 00136 1 i}
1564 12 UN-2A L0290 00167 1 a6 AT L0217 2 4
; UN-34A ,on215 00124 1 11 L0 00162 1 32
13 18 E UN-24 L 00255 00147 1 52 RETSED . 00191 P 24
L UN-3A , 00190 00110 1 24 L (0250 L0N144 1 50
1516 18 { NEF-24 00245 00141 2 1 1. 00315 . 00182 2 36
NEF-3A 00180 00104 1 29 NEF-2B (X235 L 00136 1 56
UNC-TA L0600 . 00348 1 39 UNC-1B L0078 00450 2 9
134 i TUNC-24 , 00400 00231 1 6 UNC-2B L0520 . O03K) 1 26
UNC-3A L 00300 00173 0 1) UNC-3R L ()30 (0225 1 4
14 M { N-2A . 00360 LO020R 1 0 N-2R (465 L0268 1 42
L 00270 00156 0 59 N-3B L0350 00202 1 17
L INH70 00271 2 a5 UNF-1D L0615 . 00355 3 23
134 12 00315 00182 1 44 UNF-2B L0410 00237 2 15
L 00235 00136 1 18 UNF 3B .00305 L0176 1 41
1€ 16 { L (01255 00147 1 h2 UN-28 . 00830 Lomat 2 25
IN L NOTH0 L0110 1 2 UN-4B , (0250 L0144 1 0
1% 15 I NEF-24 L (0245 L0141 2 i NEF-21 00315 . 00182 2 3
k 1 NEF-3A L 00180 L0104 1 pal NEF-3B 0235 . 00136 1 56
17 2 [ TIN-2A 0295 00170 1 37 . DUAKD .00219 2 5
-8 1 UN-3A L0220 00127 1 13 LINZRA 00165 1 4
1 w | q . 00260 00150 1 54 L 00340 00198 2 30
ire | , 00195 L0113 1 26 L 00255 00147 1 52
17 w | 00250 L0014 2 4 L 00325 L0188 2 41
8 \ LO0IRS 00307 1 32 L 0240 . 00139 1 5
00604 L0044 1 40 079G . 00456 2 10
13y 6 L0405 L0234 1 7 L0425 L0308 1 27
(1305 00178 [ ) UNI-3R L nans L0200 1 4
1 3 { L 0036K L0211 1 20 N 2B L0475 L0274 1 44
* L0215 00159 1 0 N-3B 00355 (G205 1 18
R - 004R0 00277 2 R VNF-1B L 00625 . 00361 3 26
1% 12 UNF-24 L 00320 LO01RS 1 46 UNF-2R L0415 L0240 2 17
| UNF-3A 00240 L0139 1 19 UNF-3K L(H0315 L0182 1 44
1t " JOUN 2A L 00200 L0010 1 5 WIN-2H L (K40 L0026 2 3
? i UN-3A L1495 RUES 1 26 UN-3RB (0255 L0147 1 52
1 1w I NEF-2A LAKI250 L0144 2 4 NEF-2B L (0325 LOOIRR 2 41
‘ I NEF-3A LIRS LBO07 1 32 NEF-3B L (240 L1134 1 A
19 w [ N-2A L0200 L0050 1 54 N-2B . N340 L0016 2 H
sis 1 N-3A R RNE] 1 20 N-38 L0255 00147 1 62
194 i |§ NEF-2a L0250 00144 2 4 NEF 2B L (1825 L NIRR 2 41
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I LOOZH0 Son162 1 2 N-8H " (HEI L00208 1 1
1% 12 L0205 L0170 1 37 UN-2B L004%0 L0219 2 5
’ 00220 L0127 1 13 1IN-38 L0285 L0164 1 a4
15 1 020 015 1 54 TN-28 . (HY340 LG 2 30
: ! R L0013 1 26 UN-31 L0255 L 0iH47 1 52
1% 1% 025 44 2 4 NEF-2B L 025 HIRS 2 41
L 00185 NI 1 32 NEE G K240 RIOESf] 1 A
" I RV LH0ESS 1 hr N-21 N340 L9y /4 a2
114 S 00200 00115 1 2 N-3H L0260 0018 ! I
" - L 00205 L0147 2 6§ . L(HI330 RO 2 43
e L0390 ool 1 a4 ; 2S5 L0141 ¢ 1
00670 Y387 1 42 1 LNORTO L0502 2 1
134 5 00445 JIKIAT 1 1 N L0580 0335 1 2
AKIS3A 00193 0 45 UNC 3B (435 L0251 ] 1
% L D0A75 L2l7 1 22 N 2B 004913 NOE 1 4%
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Tasre 111.11.—Deviations in lead and half-angle sqruivalent to one-half of pitch diametsr tolerences, Unified and American
serew threads—Continued

Deslgnation KEaternal Inernad

Threads Thread Hall of piteh Equlv. devi- Equiv, devi. Thread Huli of plteh Eaguiv. devis | Equiv, devl-
fize per symbol dlateter ation In ation in half- symhol dfineter ulion In ation {r hall-
fnch toleranee lead angle toleranee tead Rigle
1 2 3 4 5 6 b ] U 10
Ne. in. in. in, deg min in. in. dry min
UNC-1A 0. 00715 0. 00413 1 2% UNC-IB 0. 830 ). 10437 1 55
2 414 UNC-2A . 00476 L0274 ] 50 UNC-28 (0620 .38 1 17
UNC-3A , 00355 L0205 0 44 UNC-3B . 00465 . 0208 0 54
2 8 { N-2A . 00300 L 00225 1 20 N-2H . V5 . 01202 | 51
N-3IA . 00290 00167 1 4 »-3H . D3RO .02ty 1 2]
2 12 { TIN-2A . 00305 00176 1 41 UN-2R L 00395 L0228 2 10
UN-3A . 00225 00130 1 14 UN-3B L0025, L0070 1 €7
2 16 { UNEF-24 00270 , 00156 1 59 VUNEF-28 (X500 iP 4V 2 W4
! UNEF-3A . 00200 00115 1 2% UNFEF-38 L 00260 L0150 1 54
214 16 { -2A . 00270 00156 H 50 N-28 L 00350 00202 2 54
e | N-3A . 00200 ,00113 1 P N-3B - 00260 - OG150 1 2
214 8 { N-24 . D035 L0028 1 n N-2R L 00510 D024 1 52
N-3A L 00205 00170 1 5 N-3B N L 00222 1 U
214 12 { TIM-2A L 0005 L0017 1 41 UN-2RB . 00345 CO0U2R P 10
TIN-3A 00225 L0130 ] 14 TUN-3H L0295 L0170 1 ar
2 1w I UN-2A L0270 00156 1 50 TN 2B L (035 L2002 2 RZ)
-8 71 UN-3A , 00200 L0115 1 28 UN-4B L 00260 L0150 \ I
M 18 { N-2A L0270 L0158 1 50 N-IB , 350 (0202 2 34
N-3A 00200 _00115 )] 2 ™N 3R 02 LO0tsd 1 I
l UNC-1A . 00730 00121 1 30 UNC-1B L0050 L 0054K 1 ]
2% 444 UNC-23 . D4R5 L 280 1 0 UNC-28 . 00630 , D064 1 L]
‘] UNC-34 L0365 L0021 1] o UNC-3B L0476 L0074 ] 59
214 g | f N-2A . D400 L0023 1 o N-2Rh . (0520 L 00300 1 54
* [ N-3A L 00300 00173 1 [ N-IR L DU 00225 1 %
215 12 { UN-2A . 00305 L0176 1 41 UN-2R1 L 00305 L0022 P 10
‘ UN-3A 00225 L0010 1 14 1IN-38 (026 Lk 1 4
2% w M UN-zA , 00970 L 00156 1 59 UN-2B , 00450 L 0N2 2 34
¢ |\ UN 3A L) 00115 1 b UN-3B .0zl L0150 1 5
254a 16 { N-2ZA .75 L0159 2 1 N-28 . (N30 L (0208 2 IR
N-3A L 00205 L0018 1 30 N iR L0070 L0156 1 o
24 12 { T 2A .N310 00179 1 42 UN-2B L0405 L0234 2 14
’ 1 UN3A 10230 LOn3s 1 16 U3 . (K13iK) LG0T 1 an
214 1% { TiN-2A 075 L 00159 2 1 UN-21 L Oegnn . DO20R 2 Ri
: UN-3A L0025 L0011 1 30 UN-3R Rl .N0158 1 A9
2046 1" { N-2A 00275 . (0150 2 1 N-2B L D030 (0208 2 B3
N-3A L0005 LO0T1R 1 30 N-4B 00270 L0 5 1 9
o UNC-1A L0774 L 00447 1 25 UNC B 01010 L (0585 1 51
244 4 TNO-2A 00520 . 00300 0 57 UNC-28 LTS 00390 1 1
UNC-3A L0300 L0225 0 43 TUNC-3B KU L 00202 0 0
N 8 { N-2A L310 Loy 1 30 N-21 R L N30R 1 57
MN-3A L 0305 L0176 1 h N L 00400 00231 1 -3
2y 12 '{ 1IN-24 L 00310 L0017 1 42 TN-28 00405 .ozt 2 1
i UN-3A RtiP% 0] -001238 1 16 UN-3B 0300 . 00173 1 30
a4 T Y e R T P 1 UN-2RB 00300 00205 P
; VOUN-3 L1205 011K 1 20 UN-51 L 00970 AKNSG i ”
254 12 |j UN 2A L 00310 LO0179 1 42 TUN-2B L 00405 00234 2 11
N UN-3A 00230 00133 1 16 L N300 LOOLT 1 2y
234 16 !{ UN 2A 0275 L0159 P 1 , (0360 L0208 P 3%
, UN A L 00205 RENTH i 30 L h270 L0015 ] 1Y
:J TN A L 790 L 00450 1 27 ROME) L (545 1 ]
34 4 UNC 24 LANH2n L0303 0 4 UNC-2R , (%5 L0305y 1
A UNG 3A . 00345 Lo 0 44 UNO 3 L0515 | o o
015 s N 2A L0415 02D i 41 N-2B 00510 Lo i 4}
" Tt Naa L 00410 00174 1 8 N 4B L M405 00234 1 9
]
934 1 UN-2A 310 AT 1 42 UN-21 RITIGE L0234 9 14
N “ N UN 3A L0230 L 00133 1 i TUN-s1 BT L0173 1 a0
2% 16 { VN 2A L0274 L0189 2 1 UN 213 )R] 02K 2 3R
o TN 3A L0208 LO0TIH 1 10 UN 4B L0270 L0150 1 oy
274 p2 [ LN 2A L0315 L MHR2 1 M 1N-2B L0410 Loy 2 15
A1 UN 2A .5 L N136 1 1% UN 3B Lo LO79 1 42
2%4 " { UN 2A Ny ct LT 9 4 T N-2B L0 L 00211 2 40
L N 4A L0210 RSP H 1 Y] TN 3R ANVITE RLE] 2 1
iJ 1IN JA L OORD5 L0465 1 p.1] UNC-(H 01045 L 3 o
3 4 NG 24 ANDSH N3 [} 0 UNC-28 L0Ghh LIN401 1 16
d N B L0010 Sz 0 44 UNC 31 J00R (K300 0 57
a % '; N 2A L0425 00245 1 34 N 2B LoOnnn L 00320 2 2
I N 47 REKZ ] LOOIRG 1 10 N 4H L0415 00240 1 31
3 1w i UN A L0315 L 101R2 ] a4 UN-2B 00410 027 2 15
- Il N 3A L D035 RENED 1 13 UN 3B , 0310 RENTAY] 1 42
3 wo M UN2A 020 052 2 ] TN 21 DO36S 00211 V4 4n
E U UN-3A 00210 00121 1 42 UN 38 N TPetd L0115 2 1
4ig 1 fOUN 24 003185 Lon1s2 1 41 TN 2B R AT P 15
o TOUN 3A L O0En } 001G 1 18 UN 38 Oty LHNTY 1 42
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‘TasrLe III.11.—Deviaticns in lead and half-angle equivalent to one-half of pitch diameter tolerances, Unified and American

serew threads—Continued

Designation

External Internal
Threads ‘Thread Half of pitch Equiv. devi- Equiv, devl Thread Hall of pitch Equiv.devl. | Equfv. devl-
Sire per symbol diameter atlon in ation in hnlf. symbhol dismetey ation in ation tn hall.
inch tolerasice lead angle tolerance lead angle
1 2 3 4 [ 6 7 8 9 10
No. in, i in, in. deg  min in. in, deg  min
alg 14 ] UN-2A 0. 0280 0§ 00162 2 3 UN-2B 0. 00365 0.00211 2 40
& y TUN-3A 00210 00121 1 32 UN-3B 00275 . 00159 2 1
UINC-1A . 00815 00471 i 30 UNC-1B . 01060 _00612 1 57
315 4 UNC-2A L00545 00315 1 0 UNC-2R 00705 . 00407 1 18
UNC-2A LOH10 .00R7 0 45 UNC-38 L 00530 N 4 8
3y ] N-2A . 0435 (0251 1 36 N-2B L0055 . 00326 2 4
N-3A L 00325 L0188 1 1n N-3B L OH20 . 00242 1 32
314 12 }'g{»gi %:,;? . 0182 1 “ ”Nim -OM10 - 00237 2 15
TN-3! . 00035 00138 1 18 UN-38 00310 L00179 1 42
Py 1 UN-24A L 00240 00162 2 3 UN-28 00365 L 00211 2 40
ard ’ UN-3A . 00210 06121 1 32 UN-3B 00275 . 00158 2 1
434 12 { UN-2A 00320 . 00185 1 48 UN-2B L 00420 . 00242 2 14
. 00240 00139 ] 19 UN-318 . 00315 . 00182 1 44
334 16 { 00200 00167 2 8 ViN-2R 00375 . 00217 2 45
; 00215 00124 1 35 UN-3B , 00280 00162 2 3
QOB 00479 1 31 UNC-18 01075 L 00621 1 I
K 1 . 00550 LO031K 1 0 UNC-2B L0715 L0413 1 14
00415 00240 0 46 UNC-3RB 0540 00312 0 &
314 8 X140 . 00254 1 37 N-ZB 05TS .N0332 2 A
e N- 00330 00191 1 13 N-31 - 00430 00248 1 45
a4 12 U .\—"ZA 00320 .0015.'. 1 48 UN-28 .(ll)'llﬂ L0022 2 14
4 UN-5A 00240 . 00149 1 19 UN-3B 00310 . 00182 1 45
a4 16 { UN-2A . 00290 . 00167 2 8 UN-28 00375 L00217 2 45
UN-3A LO0215 00124 1 as UN-3B . 00280 00182 2 4
394 12 UN-2A 00320 00185 1 46 N-2H 00420 242 2 10
‘ TIN-3A 00240 (0139 1 10 UN-3B 00315 L D01R2 1 44
354 16 UN-2A 00290 00187 2 8 UN-2B 00375 L0217 2 45
’ TN-3A 00215 . 00124 1 35 UN-3B L 00280 LO0162 2 3
UNC-1A 00840 . 00485 1 32 UNC-1B L0100 . OOR24 2 0
3% 4 UNC-2A L 0560 . 00323 1 2 UNC-2B 00725 L0419 1 20
i UQCEA 00420 00242 0 46 Uﬁ(:-}:m (‘)9\:,:5 -00315 1 0
a1 §-2 00450 0020 1 kU N-2P LA . poung 2 [}
oot 8 0 N . 00335 . 00193 1 11 N-38 . 00140 00254 1 a7
3% 12 UN-2A . 00320 . 00185 1 46 1IN-2B . 0M20 00242 2 19
4 UN-3A L 10240 L 00134 } 19 1IN-38 00415 LO01K2 1 44
334 % UN-2A . 00200 L0067 2 ] TUN-2B L0475 0217 2 45
UN-2A L0215 L00.24 1 an UN 4B L0020 L00162 P] 4
A 12 { UN-2 . 00325 LO01e Y 1 47 1IN-2B L 00425 00245 2 2
. L 00245 00141 1 21 VMG L 001420 LO0IRE 1 46
224 18 { 00295 L0170 2 10 TN-2R L 00380 00219 2 47
(0220 KUtV 1 a7 UN-3B 00245 LODIRS 2 5
00850 L 00491 1 33 TUNC-1H LG (0638 2 2
4 [ { 00585 L 00826 1 2 UNC-213 00735 RL(IPA) 1 21
00425 , 00245 0 47 UNC-3D . O0B5G L0320 1 1
4 3 00455 063 | 40 N 2B Rii 00344 2 11
00340 L 00196 1 15 N-3B L0445 Ryt 1 i
4 12 (0325 LO01XS 1 47 UN-218 L4256 L0244 2 20
00245 00141 1 21 UN-31 L0220 LO0IRS 1 46
4 18 L0029 00170 2 10 UN 2B L O0ik0 L0219 2 47
L0024 L0127 1 37 UN 3B LG T4 2 h
£ 3 { . O465 OB 1 42 N-2B 0605 00349 9 17
-4 L 60450 L 00202 1 17 ™ 3n O 020 1 KT
"y 12 { L hoyyos Nt 1 7 TN-28 L0425 L00ZdA z Pl
* L 00245 L 00141 1 21 UN-3B LQ0R20 00185 1 46
Y " { 00295 L0170 2 10 1IN-2B L 00aR0 L0219 2 47
A ' L 00220 Loz 1 a7 UN-=3B L0785 L0165 2 5
o 5 L0470 L0271 1 43 N-2B 00610 L0362 2 14
W 00355 L0205 1 18 N an . 00460 L On26h { 41
414 14 (0325 RLIE 1 47 UN-28 _O042h 0245 2 €
’ 00245 L0041 1 2] UN 3H L0320 L (HNRS 1 46
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TasLe II1.11.—Deviations in lead and half-angle equivalent to one-half of pitch diameter tolerances, Unified and American
screw lhreads—Continued

Designation External Intornal
Threads Thread Half of pitch | Equlv. devl- | Equly. devi- Thread Half of plteh | Equiv. davi- Equlv, davi-
8fre per symbol diameter ation in ation in half- symbol diameter ation in ation in hulf-
inch tolerance lend angle toloranco lead angle
1 2 3 ‘ 5 ) 7 8 9 10
No. in, in. in. deg min in, in. deg min
p 2 UN-24 0.00335 0.00103 1 51 UN-2B 0. 00435 0.00251 2 g3
H UN-3A -00250 00144 1 = UN-3B - 00330 00101 1 4
5 6 TN-2A 100305 00176 2 UN-2B - 00385 100228 2 M
u ! UN-3A 0225 00130 1 39 UN-3B 100293 100170 2 10
5 8 N-2A L0498 00236 1 49 N-2B . 00645 00372 2 22
¥ N-2A Jan370 00214 1 21 N-3B 100485 100280 1 47
514 12 { UN-2A . 00335 00193 1 51 uN-2B . 00435 _hN251 2 23
UN-3A . 00250 00144 b 22 UN-3B . 00330 LON181 1 49
54 18 { UN-24 . 00308 00178 2 14 UN-2B . 00395 . 00228 2 54
UN-3A 100226 00130 1 8 UN-3B 100205 -00170 2
5% s N-2A . 00500 00289 1 5 N-2B . D0850 00375 2 23
N-3A 00375 00217 1 22 N-a“ . 00490 L 00283 1 48
5 12 UN-2A L 00345 00169 1 54 UGN-2B 00450 00280 2 23
H UN-3A -0020) 0150 1 26 UN-3B 100335 “00193 1 51
5 TIN-2A . 00310 00179 2 1% UN-213 00405 . 00234 2 58
H 16 UN-3A 100236 00136 1 43 UN-3B 00305 - 00176 2 14
N-2A .00510 00204 1 52 ~N-2B . 00880 , 00381 2 25
8 N-3A 100380 00219 1 24 N-3R - 00495 {00286 1 49
12 UN=2A {00345 00199 1 B4 UN-2RB 100450 00260 2 =
UN-3A 00 00150 1 2 UN-3B -00335 ~00193 1 B
6 || UNZA 60310 00178 2 16 UN-2B 00408 00234 2 8
UN-3A -00236 -00136 1 43 UN-3B -00305 ~00176 2 14
7. LIMITS OF SIZE OF GAGES The limits of size of W truncated thread setting
.. ) . plug gages, and of both W and X basic-crest
The limits of size of plain and thread gages  ihyread setting plug gages, arc presented in table
applicable to the standard series of Unified and  11]13 or as indicated in the footnotes to table
American screw threads are preseuted in table Y1113, These limits are developed in accordance
TIL.12. In this table X tolerances are applied to with the requirements for gages and gaging stated
thread gages and Z tolerances to plain gages.  in section VI, p. 107.
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